py 


o 
* 


MATHEMATICKS 


oC. 
[111% p o RH 


7e 


Young Students. 


* 2 2 — 
- = \ . 
O L. II. | 
1 MO" | r \ a "=. A . 3 * 


* * 
— 


* 
1 0 * 


Containing Pla in and Eaſie Treati ſes, by 
| wayof QUESTION and ANSWER, 
in the following SCLENCES, Vis. 


- 


| ARCHITECTURE, | OPTICKS, | 
STATICKS, CATOPTRICKS, 

| MECHANICKS, | DIOPTRICKS 

. __ And ASTRONOMY. 

33 5 I — : "+ 2 Bet 


Printed for D. Mid winter. 


U 


4 


—— — 
* 0 * * 
4 8 * 4 
x — 
. * 
4 
* 
1 
> 4 
. - 
d 
* 
. "Wy 
* 
. 
* 
. 
” 
* 
P 
* 
4 * 
8 . 
— 
Py - 
— 
4 
* 
— 
— 
— -* P_ — —— 
, 
* 
8 1 — 
— . 
7 
. L * 
* 
— 
. 
* 
— 
$ . 
: . 
F \ z 
* 
. 
* s + 
- 
3 2 
} 8 3 — ” OY 
"TI , 
+ . 
E * 
F * 
* 
A , 
5 — 
* \ 
* . 4 
— 
* 2 
. 
oy Fo 
3 by . 
« 
- - . : 
8 » 
. 
- c - 
. T 4 
4 9 CY 
. * 1 
* © 4 
* 
* 4 * 
* „ Yes 
* * * 7 
£-- { & * ; 
* 
7 5 1 
1 * 
* * — 
* i 
* 5 — * * 4 
. a Wa: 
, © + — 5 5 ” LED 


250 
» 


e — * * „ * 
466 „ — *C ag 6 - 1 
NO W 5 


. if 


- 


THE 


INTRODUCTION 
Prudenti al 2 teclure. 


CHAP I. 


of the Name, Object, End, Definition, yo Dies = 


 fonof ARCHITECTORE 


= 1. Heſs Words T Plants el plainly ſhew., that 


by them we mean that Art which preſides over and ſets 
Rules to other Arts, eſpecially H indicrafts; and there- 
fore may be deſervedly call d the Miltreſs of other Arts: More- 
over, becauſe it not only rationally performs thoſe things which 
are conducive to theintended Purpoſe for the Uſe of Mankind 
(which is the proper Work of Art) but gives Inſtrudions and 
Directions to the Workmen and Labourers for the building 
Structures ſerviceable to Mankind in General, in a moſt extra- 
ordinary manner, defending them from almoſt all manner of 
external Injuries of Heat or Cold, Winds and offenſive Wea- 
ther, and from the Inſults of malicious Enemies, &c. In which 


Habitations he takes his Repoſe in Safety, Splendor, and 


Pleaſure : For theſe Confilirations, I fay, it is ellen d Juſtly 
to * the 22852 of Prudential, | | 


Az EC U. And 


* * 
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Il. And hence it was, Without doubt, that Plato in his 
Book concerning Empire, being about to aſſert, that the Art 
of Ruling was a Science, makes choice of Architecture for an 


Example to prove it, when his Gueſt in the Dialogue ſaid, Thar 


no Architect laboured with his own Hands, but was a Ruler over the 
Forkmen (Socrates conſenting thereto) ; the Gueſt ſaid, that there- 
fore he ought of right to be eſteem'd a Partaker of the Science ( and 
again Socrates conſenting to this alſo) ; proceeds, that this # the Of 
fice of 4 Fudge: And' after a few more, concludes thus, That 
the Architect, or Maſter Builder, appoints every one bu Part in the 
Work, and commands them to their Duty and Diligence there- 
in, and ſtands over them till it is performed, And hence it is 
that. this Divine Philoſopher had ſuch an eſteem for Archite- 
cture and the Profeſſors of it, that in his Book concerning 
Philoſophy, he declared thoſe Arts to be the chiefeſt and moſt 


1 worthy of eſteem in Philoſophy, and recommends them before 


all others to thoſe who live free from Mechanical Labours, and 
exerciſe the Faculties of the Mind in ingenious Arts and Sciences. 
And again, directly bending his Diſcourſe to the Praiſe of Ar- 


chitecture, he ſpeaks thus: Lou may buy a Workman lil d in 


Servile Mechanical Wirks for 5 or 6 Drams, but an Architect can't 
be purchaſed for 1000 Drams. Not to mention the ſame Author 
in the reſt of his high Praiſes of this Mathematical Science, 


making the reſt ſubſervient hereto, we ſhall proceed to the O- 


pinion of Ariſtotle in this and other Arts, in Lib. I. Met. c. 1. 
as followeth : Thoſe who are the Proficients in Arts, are to be 
eſteemed more Wiſe, Honourable and Learned, than thole who arg 
employed in the Laborious Exerciſe , becauſe the former knew the 
Cauſes and Reaſens of thoſe Things they are about, but the latter 
&ork, like inanimate Bodies (or Machine) not knowing the Reaſon of 
what they are about, as the Fire burns; but bere, like Inanimate 
Bodies, do all theſe things by a Natural or Innate Quality, labouring 
With their Hands according to Uſe and Cuſtom. — | | 
III. There is alſo affign'd to this more Noble Part of Po- 
litical Prudence, a two-fold End; one of which does chiefly 
reſpect the Preſervation of a Republick already conſtituted ; = 
the other concerns the moſt profitable and advantagious Scitua- 
tion; fo that this provides for the particular Habitations of the 
Citizens, with reſpect to their ſeveral Qualities, Trades, _ 

. | ; Ge 
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Occupations; and alſo to provide ſaſe and proper Places for 
the Stowage of the Wares and Goods, Cc. ot the Publick, as 
well as the Private Citizens; Houſes for the Worſhip of 
GOD ; Palaces for the Kings and Princes; Seats for Noble- 
men; Courts of Judicature ; Halls for Fraternities in Trade; 
Shops for Tradeſmen, ſuitable for their ſeveral Occaſions ; all 
theſe to be diſtinctly built ſuitable to the Uſes they are for, both 
for Strength, Conveniency, and Ornament, according to the 
Degrees and Quality of the Inhabitants thereof ; and according. 
to the Laws and Conſtitutions of the City ; not infringing 
upon eich others Property in the Ground, Sc. Whigh rwo- 
fold Scope hath produced two Parts or Sorts of thWPrudent 
Arckitecture; one of which is called Military Architecture, and 
 vulgarty Fortification, which we have already given ( compen- 
dioully ) in a particular Treatiſe ; wherein are laid down all 
the Forms of Fortification. The other is called Civil Archite- 
dure, whoſe general and alſo particular Foundations and 
Principles we ſhall now proceed to deliver. 

IV. This Art, as moſt others, may very fitly be divided 


into a Common or General Part, and a Proper or Particular 


one: The former directeth us, by general Rules, touſe a 

certain Proportion in Structures and Edifices, viz. as to their 
Strengthand Perpetuity ; their Ornament and Beauty agreeable 
to every one; and a proportionate Conveniency for the Uſes 
they are intended for; (which three things are conſtantly to 
| beobferv'd in all Buildings). The latter Part deſcending to 
the different Sorts and Kinds of Edifices, not only directs us 

by particular Rules, but alſo by various Deſignations and De. 
lineations to perform the remaining part of the Work, ſo that 
we may happily avoid thoſe Errors that may be eaſily commit- 
ted for want of having due regard to the 3 Rules given aboye. 
V. Edifices may properly be reduced to two forts, viz. te 
Pr;vate Houſes belonging to the Citizens, and Publick Buildings 
deiign'd for the Uſe of a whole Society of People: To theſe 
lait belong Churches and Temples, Schools, Halls, Colleges, 
Senate-Houſes, Armouries, Granaries, Publick Store-houles, 
Hoſpitals for Sick and Lame, for Orphans, Ge. Inns, Alme- 
Houles for old and decrepid People, Wharfs or Keys, Places for 
Merchants to meet in, as the Exchange, Ge. Theatres, Am- 
. AS + phitheatres, 


6 
phitheatres, Places for Exerciſes, Church yards, Tennis- 


To the latter belong the Shops of Smiths, Coblers, Couriers, 


Corn, ec and other fit Receptacles for other ſort of Trades; 
| and, laſt of all, particular Dwellings for the common ſort of 
People; and alſo Seats for the Nobles ; Houſes fitted to the 


define 
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Courts, Baths and Bagnio's, Work-houſes, as Bridewel, Ge. 


Cirpenters, Barbers and other Mechanicks ; of Chymiſts, Apo- 
thecaries, and the like; Paper Mills, Mills for the grinding of 


Stations and Dignities of the honeſt Citizens, &c. 

VI. So that this Civil Architecture may not improperly be 
e Art of building publick or private Edifices, fo that 
they maybe accommodated to the Uſes they were intended for, 
and by their Strength may make amends to their Owners for 
their Expence in building them, and alſo may continue the 
Fame of the Architect to Poſterity. © 


I CHAS: 
Of the Archite& and his Offices, . 


Rom what hath been already ſaid, we may eaſily gueſs 
vhat manner of Perſon an Architect ought to be, who 
ſhall deſerve, not only theſe Encomiums of Pla and Ariſtotle, 


* 


but alſo that Diverſity of learning Vieruvizs in Chap. I. Lib. I. 


holds it neceſſary for him to be accompliſhed ; for if he would 


be prepared to act every part of his Employment, he ought to be 


skill'd in every Science; ſince he who can rightly conceive the 


various Forms of the Diverſity of Edifices, and having thus 
conceived the Manner of bujlding them, that they may be 


moſt fitly adapted to the feveral Purpoſes they are intended 


for; ſome whereof to be plain, ſtrong, and ſubſtantial, and 


for Duration ; others more ornamental, as may be required by 

_ thoſe he builds for: He ought alfo to underſtand the Nature 
and Properties of the Materials, as Timber, Stones, Lime, 
Sand, Lead, Brafs, Copper, Iron, Ge. and alſo to have skill 


® + - 
in 
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in the Temperature and Qualities of the Air, Earth and Wa- 
ter, which will make him capable of chooſing the molt fic 
places for Situation, Ge. In order to his full Accompliſhment 
in this Prudential Art, it appears that he ought to be acquaint- 
ed with the Liberal Arts and Sciences, and not to be wholly 
ignorant in the Laws and Phylick. < | 
Il. And to make this appear more plainly, we will teach all 
_ theſe Offices belonging to an Architect by an Example: Sup- 
| poſe then that he was to build a Univerſity Colledge from the 
firſt Foundations of it, ſo contrived that there may be a fit 
place for all the Academical Arts, and alſo for all the Profeſſors, 
and a proper Apartment for the greateſt part of the Students to 
lodge in; a Hall for the Heads of the Univerlity to meet in; 
a convenient Court for the Exerciſes of the Body in honeſt 
Diverſions, as Leaping, Tennis, Riding, &©c. But above all 
there ought to be built a Chapel for the Worſhip of GOD, 
and for the promoting of Piety ; alſo a Theater tor the culti- 
| vating the Students in Good Manners, to deliver their Orations 
and manage their Publick Diſputes, Oc. in; and olfſo a fir 
place, in the chiefeſt and moſt, magnificent part of the Fore 
89 Front of the Structure, to prepare a Nitch for the Statue of 
FF the firſt Founder of the Colledge, with the Furniture thereof, 
*3 as ſhall be thought fit to be erected in memory of his Name. 
III. Having duly conſidered all the Uſes this Building is de- 
ſign d for, he ought to have a clear Idea in his Mind, and to 
invent ſuch a Form and Order in every Partition of it, that they 
fit the Purpoſes or Uſe they are intended for, which are very 
many and divers. Secondly, Seeing this is fo great a Myſtery, ic 
is not only ſufficient that the Chief Architect concern d in : 
and famous Building be qualified as aforeſaid, but he muſt be 
provided of good and ingenious Artiſts, skilful in the Premiſſes, 
who from Directions and Draughts received from him, may be 
able to overlook, inſtruct and direct thoſe Under Officers and 
Workmen employed in the Mechanical and Laborious Works 
thereof: Thus you may ſee the Chief part of a principal Ar- 
chitect; his Office is to Delineate the Draughts of what is to 
. be built, and ſhew them to the Founder or Perſon that employs 
bim, for his Approbation; and if it proves not to his Deſire 
and Good-liking, he may have it alter d before the Work is 
235 — begun z 
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begun; but when approved of, then to proceed in the Work, 
givi tructions, Draughts, Patterns, and all manner of 
needful Materials to the Sub-Builders, placing them in their 
ſeveral Offices according to their ſeveral Capacities, GS. 
IV. In the firſt place the Artiſt, aforeſaid, is to draw a 


Rough Draught of the Our-lines Paper, which is call'd 


not only the External Circumference of the Houſe, but alſo 
the Internal Parts, as the Rooms, and the Diſpoſition and Qr- 


der of them, and alſo their Dimenſions. Secondly, 'Theſe 
Draughts are to be more fully drawn to repreſent the Thickneſs 
of the Walls, the Places or Apertures whereinto the Doors and 
Windows are to be placed or inſerted; the Places for the Poſts, 
Pillars and Supporters to ſtand, c. and this fort of Delinea- 
tion the Greeks call Ichnegraphie ; the Latines, Veſtigium ; the 


| Tralians, Laphianta, which lignihes the fame thing. Thirdly, 


He preſents to view the Face or Front Wall, or of more, if 
— require, that it may be ſeen how beautiful, comely, and 
ornamentally it may appear; and this is perform'd by another 
fort of Delineation, which is call'd the Orthography, and by 
the Italians La Factia, or La Facciate. Sometimes alſo is added 
2 fourth Draught, which is the Section of an Houſe, and this 
is called the Internal Orthography, by the Italians Profile : This 
repreſents the Inner Parts of the Houſe. Fifthly and laſtly, 
To all theſe Defignations is added a full Draught of the whole 

Houſe, ſo far as can be expected to view; and this is painted 
in its lively Colours, repreſenting the Alternate Varieties of 


Light and Shadows, hence call d the Sebaigrapbie or Schono= 


graphie.” Concerning all theſe Deſignation, which Vitruviu hath 
written of obſcurely in his Lib. II. Chap. II. you had better 
conſult Joban. Bape. Vilalpand. Soc. Jeſ in his Explanation. of the 
Viſion of Ezxckie!, Tom. II. Part II. Lib. Iagog. III. Cap. IX, and 


X. From which and the reſt of the ſubſequent 3 and alſo 


from the Delineations of the Temple of Solomon, which he hath 
given at the Latter end of the Book (which Temple was the 
moſt magnificent Structure in the whole World) you may have 
a clear ſight and proſpect of what we have been ſpeaking. * 
V. To this Stupendious Fabrick of Solomon's Temple, the 
Seven Wonders of the World, taken altogether, are not to be 
1 3 E „ NVV „ tf . compared, | 
is 
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com as Vilalpandus proves in Lib. V. Tum. cit. Dip. IV* - 
L and in the following ones: For in the building of 

this Temple were conſtantly employed four hundred Thouſand 
Workmen for Seven Years; ſo that we ſhall take this moſt in- 
comparable piece of Work (being contrived by the Divine Ar- 
chite& and Maker of the whole World) for our Pattern. We 
read in Chap, XXVII. Firſt Book of Chronicles ; Then David 

gave to Solomon bx Sen, the Pattern of the Porch, and of the Houſes 

thereof, and of the Treaſuries thereof, and of the Upper Chambers 

thereof, and of the Inner Parlours thereof, and of the Place of the 
Mercy-ſeat, &c. And again, towards the End of the ſame 
Chapter, David ſpeaks thus, The Lord made me underfiend 
in Writing, by bu Hand upon me, even al abe Works of thi 

Pattern; (i. 6. of the Delineation , as Ofander doth fitly 

conjecture in his Comment) which Idea David received imme- 

diately from the Spirit; or elſe by the Frophets Nathan, Gad, 

VI. And truely ſince G O D alone could Know and Define 

all thoſe Miniſterial Offices belonging to the External Worſhip, 

he then required of his People, and could foreſee thoſe innume- 
rable Uſes for which this Edifice was to be contrived, and for 

which the Stupendious Largeneſs of the Porches and Entrances 
was made ; as alſo the Mulritude -of the Treaſuries, Inner 
Parlours, Upper Chambers, Cc. The Ornaments and Magni- 
ficence of the Temple and Holy of Holy*s : I fay, ſince none 
but GOD could Know and Contrive all theſe things, it 

| would have been impoſſible for any other Architect but Himſelf 
to have delign'd all theſe Ideas, Ichnographies, Orthographies, 
Se. which were requilite in this Work. And it were to be 
wiſh'd, that there were ſtill remaining thoſe Patterns, or at leaſt 
a Draught of the whole Building: But this is vain to be wiſh'd 
for, ſince the whole Building and all the Draughts of it are 
periſh'd, according to the juſt Judgment of GO D: But there 
is this one thing remaining, 9x. that from the Viſions of Exe- 
Liel, and what remains extant in the Books of Kings and Chro- 
niclet, we may in a manner gueſs at the Magnificence and Form 
of this admirable Fabrick. But I ſhall refer the Reader to Vi- 
lalpendus (who with his Companion P. Pradus, employed them- 
{clves the Space of 20 Years continually in ſearchin got t the De- 
W N TTY ſcriptions 
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ſcriptions and Figure which he hath gather'd from the Texts 
of the Holy Seripture, as being not much different from thoſe 
which GOD himſelf hath deliver . N 
VII. And whereas King Devid and Solomon, the Founder of 

this admirable Edifice, ſought not, neither could they deſire any 
thing to be alter'd in the Forms of this Building, ſo they had 
need of ſome skilful Artiſt that could follow the Directions of 
that All-wiſe Architect, and give Directions to the Under 

Officers that were ſet over the Work, and theſe again to the 
common Labourers; which Artiſt, becauſe he prepares and 
diſtributes the Work to every one of them, the Spaniards call 
the Apparejador. And ſuch a one as this was Hiram, ſent by the 
King of Dre, and recommended to Solomon, call d by Foſephus 
in Lib. VIII. Antiq. Jud. Adoram, who was ſo dear to his King, 
that in his Letters to Solomon, in the Second Book of Chronicles, 

Chap. II. he calls him his Father, and extols bim for his Skill 
in all cunning Devices: The Holy Scriptures alſo give him the 
Character of a Man full of Wiſdom and Underſtanding in all 
manner of curious Devices, as may be ſeen in Chapter III, and 
VII. of Kings. And without doubt he had the Overſight or 
Rule over the 3600 Officers who were ſet over the 70000 
| that carried Burthens, and the 8 0000 Hewers of Stone in the 
Mountains of Lebanoy , and over the other 3 000 that were 
ſet over the Works and Workmen at Jeriſalem, and thoſe who 
did the Work, whoſe Number was not expreſs'd in Sacred 
Writ, who certainly were in proportion to thoſe who were 
ſet over the Works in the Mountains (viz. one Officer over e« 
very fifth): Which ſhews that there was at leaſt 165000. 
VIII. By theſe Officers the Workmen were appointed to 
. their Work, and by the moſt skilful of them they might be 

directed to perform their Work according to the Divine [deas 
given unto David and Solomon, and all theſe received Inſtructi- 
ons from Hiram the Chief Officer or Architect ; juſt as in our 
Days the Chief Builder laboureth not with bis Hands, yet he 
ought to underſtand all theſe Works well, that he may be able 
to guide the Workmen. I ds 
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Ature her ſelf and Neceſſity in the Firſt Ages taught 
| | Men to build Hutts, Tents, and Cottages, and af- 
ter wards by degrees to erect more ſtately Houſes , ſo that be- 
fore the Building of Solomen's Temple the Tyrians and Sidonians 
were skilful in the Art of Building; which may be known 

from hence, becauſe King Solomon not only deſired Carpenters 
of Hiram, confeſſing that in his Kingdom there was not a Man 
able to work in Timber like the Sidoniant, but alſo would have 
a skilful Brian to be ſet over the Artificers his Father David 
had provided, who could work in Gold, Silver, Braſs, Ge. 
Without doubt Hiram, by being employ'd in this Work, did 
learn thoſe moſt excellent Rules of Architecture that were de- 
liver d to David and Solomon by the Inſtructions of GO D, and 
afterwards taught them to the Phenicians, from thence tranſ- 
ferr d to the Egyptians, and in proceſs of time to the Greciam, 
and from thence to the Romans ; ſo that the Architecture of 
the Temple at Feruſalem, and the Royal Palace of King Solo- 
mon, Which a little time after was built in imitation thereof, 
may not unde ſervedly be eſteem d the only Pattern of all other 
Noble Architectures in the following Ages. 
II. Valapandus allo in Lib. II. I fay, quoted above in Chap, - 
ry Form Architecture uſed among the Romans and Grecians, or 
if there be any otber more Noble or more Ancient than there, it was 
taken from the Form of this Fabrick: And therefore, that theſe preſent 


Perm: ef Building are to be compared with that, juſt as the Waters 


of a River are compared with thoſe of the Fountains from whence 
it ſprings. Which may alſo be proved (if needful) from cer< 
tain places in Vieruvius, compared with part of this Holy Build- 
ing, e. g. from his Rules in laying the Foundations, Lib. VI. 
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Cop. XI. compared with the Foundation of the Outward Tem- 
ple deſcribed by Jeſephus in Lib. VI. of the War of the Fews ; 
and in Lib. VIII. of his Antig. Cap. II. Alfo from the Dire- 
ction given in Vieruvius, Lib. V. Cap. I. for the finding of the 


Abbreviations of the Columns compared with the fame Contra- 


Aion and Abbreviations uſed in the Columns of the Temple: 
To whichExamples another far more remarkable may be added, 
in which Vitruvius, Lib. VI. Chap. V. requires the Length of 
the Parlours to be double their Breadth; alſo the Heights of all 
the Upper Chambers, which are to be oblong, to have this Pro- 
portion, viz. That half the Sum, compounded of the Length 
and Breadth, gives the Height; which very thing may be obs 
ſerved in that part of the Temple that was called the Holy of 
Holies, which was ſaid to be 40 Cubits long, 20 broad, and 
30 high: N . 

III. Alſo how great the Luxury of the Brians was in their 
Buildings in the Time of the Prophet Jaiah, may be gueſs?d 
from Chap. XXIII. Ver. 8. of the ſame Prophet; and the Mag- 


nifcence which the Epyprians uſed in their Edifices, may alſo 


be ſeen from the Egyptian Oecus, which Virruvim deſcribes in the 
above cited Book, but more eſpecially from their Stupendious 
Pyramids. The Architecture of the Grecians is ſufficiently 
known from the Dorick, Jonick, and Corinthian Orders: The 
Romans who conquer d Greece, abounded in ſtately Buildings, 

as may be ata x from the Ruins of ſeveral Temples, Se. 


which were remaining iv Virgils Time, about the 3octh Cen- 


tury ; not to mention the Sumptuouſneſs in their Edifices, 
which increaſed to that degree in the Time of Tacitus and Pliny, 
that the latter complain d, that the Pavements were laid with 
coſtly Stones. The former mentions another Temple that was 
built by the Fews that return d from the Babylonian Captivity, 
but not to be compared with that of Solomon's 3; which this Au- 
thor ſaith Vas erected in the Form of a Tower, and that the Walls 
of it excelled others in their Workmanſhip, as alſo, the Porches with 
which it was ſurrounded, ſo that the whole Work, was an excellent For. 
groſs. 3 | 5 5 
1. And whereas the more noble kind of Architecture, pais d 
from the Grecians to the Romens ; ſo when Rome. exceeded be- 
yond meaſure in building of Theatres, — Pot 
8 irclian 
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Circlian- Games, Repreſentations of Sea Fights, Triumphal 
Arches, Baths and other Works, leaving behind them the 
Forms that are uſed by the Moderns in building Pallaces, the 
chiefeſt of them were transferr'd by the Emperor Conſtantine to 
= New Rome, or Conſtantinople, and ſo return'd into Greece: But 

| after that Greece began to be Effeminated, and the Remans fol - 
| lowing their Example, affected luxurious Gayeties , erecting 
the Arch of Conſtantine, and Galleries in Hononr to L. Septimius 

Severus, VI. Aurelius Antonius, Which Buildings were efteminately 
adorn'd, as may be ſeen in Serlio, Lib. III. Arebis. p. m. 180, 

190, S 1 5 | 8 5 | 

V. In the following Ages it grew worſe and worſe, and at 
laſt the Goths and Vandalr, coming from the North, enter'd 

Italy, and overturn d and ſack'd Rome, and in its Ruins was 

buried the moſt ately Forms of Architecture, and inſtead 
thereof, ſome Apes after, was uſed a barbarous ſort of Order 
call'd the Gotbick, affecting a kind of Lattice work, ſome Foot- 

ſteps whereof are ſtill to be ſeen in divers Parts of Europe ; and 

at Norimberg in Germany there is a little Turret of the ſame, e- 

rected in the Marker- place. i | 
VI. And within a few Ages after Architecture began again 
to flouriſh, there being found the Relicks of ſeveral curious 

Orders of the Ancient Building amongſt the foreſaid Ruins, 
= which brought to light ſeveral Rules of Architecture, that had 
been prevented by the Induſtry of Donatus Bram, the Inventer 

(as it were) of a new fort of Architecture, whom Nui extols 
in his Comment on Vitruvius, p. 12. Of this Bram there are 
| ſeveral famous Structures to be ſeen throughout 4, which 
afterwards were taken for Examples, and imitated by ſeveral 
other ingenious Artiſts in ay: Afterwards, in proceſs of time, 
this Art being much improved, was diſperſed through divers 
other Nations, Spain, France, Holland, Germany, Denmark, Swe- 
den, England, &c. by the help of certain Books publiſh'd by 
skilful Artiſts, of which hereafter. = 
VII. The moſt ancient Author in this Art, now extant, is 
M. Vieruvius Pollio, a Roman, (alſo L. Vitruvius of Verona) who 
hath left Ten Books of Architecture (as he tells us himſelt about 3 
the End of the Work) which are in ſome places defective ; and 
although they were written in the Time of Auguſtw, and all of 
| C | them 
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them dedicated to him, yet were in ſuch an obſcure Stile of : 


Greek and Latin, and both Languages ſo mingled together, that 


many complain d that he had written to the Latins in Greek and 


to the Greeks in Latin: And Sir Hen. Wotton, Knight, in the | 


Preface to his Elem. Arch. deplores the Unhappineſi of his having 


ſs bady exprefi A bibel, efpecialh writing in an Age {6 abounding 


with Elegant Writers: And alſo, as to his Method of Teaching, 
the ſame Author in the Beginning of his Elements faith, Ir were 


better to imitate his Forms and Symetry, than follow hi; obſcure Pre- 


cepts. | Philander alſo, towards the latter End of his Comment, 


with the moſt celebrated Patriarch of Aquileia, Daniel Barber, 
have cleared theſe Doubts. Nor ought Walter Rivius, the moſt 
renowned Phyſician of VVurzzburg loſe his deſerved Praiſe in 


this Study, although he follows too much the Explications of 
Liſarenus, who was bigotted to the Geehick Architecture. 


VIII. A long time after Vitruvius , Leo Baptiſta Albertus, a 


- Florentine, writ of Architecture; making it his Buſineſs rather 


to be accounted an Author, than to illuſtrate the Name of 


his Maſter : And in VVotton's Opinion, in his Preface, is ac- 


counted the firſt learned Architect beyond the Alps; and fay- 
eth, That the more Modern Writers (who are ſuppoſed by 


others to have outdone him) have written merely of Practice, 


as did, e. g. Sebaitianus. 


Cerlins, and his Contemporary Andrew Palladius, both La- 


lians The former of them was the more fortunate while liv- 


ing, for that he had ſeveral Opportunities of practiſing his Art 


amongſt the Venetians; whereas the latter lived at Vicenza, 
where he wanted thoſe Advantages to exemplify his Skill; but 
after his Deceaſe became much more famous, becauſe he had 
more accurately ſet forth the Fundamentals of Architecture and 


the Proportions of the Orders than Serliu, who was too much 


leaning to the Authority of Vitruvius, who is follow'd by the 


Moderns in Generals, but in the Practice of the Five Orders 


diſſent from him very much. 


IX. It would be tedious particularly to rehearſe all the Ar- - 


guments which theſe worthy Authors have publiſh'd in alien, 
Latin and other Languages: However we muſt not neglect 


to mention Facobu Barorcius de Vignola, becauſe he made the 
Art 


calls him the Obſeure Author. But this Learned Man, together 


— 
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rt more eaſy; alths' much of the Ornamental Part and Syme- 
= (or Nagl of the Members in the Orders are — 
Palladins, as alſo to Vincentius Scamozzus, his Countryman and | 
= Follower: Which Scamozzu is, in Practice, imitated by ſeveral 
Nations. N. Goldman alſo, a famous German, takes him for 
3 X his Guide in his Accurate and moſt Elaborate Deſcriptions of 


E che Five: Orders, in the Which he hath by far excell d his 
> WU Maſter, and hath more eaſy Ways, which can ſcarce be ſuf- 
5 X. This Goldman alſo hath a great value for the profound 
, Skill of Fohn Baptiſta Vilalpandus d Soc Feſu in this Art, who al- 


though he has not writ directly and on purpoſe of Archite- 
cture, yet in his Explanation of the Prophet Ezekiel, and the 
W Deſcription of the Temple of Solomon, he hath given us ſuch 
excellent Rules, and illuſtrated the Whole with ſuch ingenious 
= Deſignations, that he may juſtly be eſteem d one of the moſt - 
celebrated Architects. 

1 XI. And whereas in lah there were ſeveral other very able 
== Architects, more renown'd for their Works than any thing by 
chem written (ſuch as were, e. g. Catanco, Labacco, Viola, Au- 
elo, &c) ſo alſo in our Age in other Countries, as France, 
Holland and Germany, there are found great Artiſts famous for 


7 9 1 their Writings. We have, e. g. by the Care and Induſtry of 
„ the learned Colbert, the Works of Claudius Perrale; contain- 


dg not only the Six Books of Vitruvius, elegantly fer forth in 
we French Tongue, adorn'd with curious Figures and Notes, 
but alſo the ordering of the 5 ſorts of Columns according to 


to WY the Method of the Ancients ; written alſo in French, and pub- 
25 liſhed in the Year 1683. in Folio; which is a curious Piece. 
It = There is alſo a Courſe of Architecture written in French by 
- Franciſcus Blondellius, Director of the Royal Academy at Paris; 
| 


= whoſe Firſt Part being an entire Syſtem of the Precepts of this 
Art he publiſh'd in 1675. the other 5 were all Printed in 

1683. Car. Phil. Dieuſſart, a German, alſo hath writ a Trea- 
IF tiſe (which J have not yet ſeen) but for his Parallels Archite&o= 
= ics (agreeable to which is that little French Book of Treardus, 
intitled Paraleleles de Architecture) is much commended, beſides 
aconſiderable Number of no mean Authors. 


XII. But 
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16 _ The INTRODUCTION. 
XII. But 1 think it is now time to end this Preliminary Di- 


rie, and proceed to the Work it ſelf; which is, Firſt, di- 
0 a | N and Special Part; the former of theſe is 
divided into SeQionz, fo that the Firſt Seti delivers the Rules 
for the Strength and Durableneſs of Structures ; the Second, 
for the making them Convenient : Thirdly, For their Orna- 


ment and Beauty : Fourthly and Laſtly, For their Ichnogra- 


phical and Orthographical, Sc. Deſignations and Idea's : For 
this ſaith Vieruvius, in Lib. I. Cap. 2. and 3. is the whole Duty 
and Office of the Architect. =, | 
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The General Part of the Art of 
"ARCHITECTURE. 

1 Containing the RULE S for ohtaining 
Strength and Firmneſs in Buildings. 


8 Of the Choic eſt Materials fir for the Strength and 
Perpetuity of Structures: Ana eſpecially 
F 
O the TIM B E R. 
l. INC E in all forts of Architecture, as — 
rightly adviſeth in Chap. III. Lib. I. Ve ought to 
bave regard to the Strength, Convenieney, and Beauty 
E it: Alſo this Author further adds in the fame place, 
That 41 to the Strength of 4 Building, that may be takeri care of 
by mating choice of the beſt Materials ; in which place, as al- 
ſo about the End of Chap. VIII. Lib. II. he uſeth the Word 
Materia in a tmore general ſenſe, but in other places, as Chap. 
IX. Lib, II. Cc. he underſtands by it, particularly the 
Timber, as alſo by Materiatio, he means a Structure built 
with Timber; and by Mareriatirs he means the Carpen- 
8 | | tert 


ie 


' amounted to 5000 Talents of Gold and 10000 Drams, and 
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ters Art; See Chap, II. Lib. IV.) From hence tis plain that the 


Profeſſors of Architecture ought to underſtand the Nature of 


the Materials, 1. e. of the Timber, the ſeveral forts of Stones, 
alſo of the Sand, Lime, Metals, Ge. viz, which are to be the 


connected and connecting Parts of the Edifice: Neither do 


the Philoſophers think themſelves above learning this: Yet 
Mötton in Pag. 7. thinks that the Preparation, and chooſing 
out of the Materials, belongs rather to the ſecond Super- 
intendent that looks after the under Workmen, ſince the great- 
elt Glory of an Architect conſiſts chiefly in deſigning the Form 
and Idea of the whole Work. 

II. But here we ought to premiſe this General Rule, which 
Motton preſcribes in p. 8. about the Materials, That a ſufficient 
Quantity of Materials, and alſo of Money ought to be always in a 
readineſs before the Building be begun: For if one pare of the Wark 
be finiſh'd at one time, another part at another, the Structure will 
ſettle unequaly; and hence the Walls become uneven and full of 


| Cracks : Wherefore this way of proceeding is deſervedly blam- 
ed by Palladius (Lib. I. Chap. I.) and by all other Authors. This 


Rule was never ſo ſtrictly obſerved by any as by King David, 


Who when he had reſolved in his Mind that his Son Solomon 


ſhould build a Temple to his God ( being forbidden of the 
Lord to do it himſelt ) and had already received the Deſigna- 
tions and Forms of it from God himſelf, which appears in ge- 
neral from the Firſt Book of Chronicles, Chap. xxviii. towards 
the latter End, and almoſt throughout the xxix. and eſpecially 
from Chap. xxii. Verſ. 14. But more particularly from hence, 
becauſe he commanded all the Strangers in the Land of Mael 
to be gather d together, and he ſet Maſons to hew wrought 
Stones for the Work of the Houſe of the Lord. 1 Chron. Chap. 
xxii. Secondly, He prepared alſo great Quantities of Iron for 
the Nails of the Doors, and faſtning the Stones 3 alſo a vaſt 
weight of Braſs for the qaking of all forts of Veſſels for the 
uſe of the Temple, ibid. Thirdly, Alſo he employ'd the H-; 
nians and Brians in the Mountains of Lebanon to cut down Ce- 
dar Trees without number, and took care to tranſport them 
by Sea to the neareſt Port to Feruſalem, ibid. Fourthly, He 
exhorted the Princes and Elders to give a free Oblation, which 


of 
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of Silver to000 Talents, and of Braſs 18000 Talents, and 
1000001 Talents of Iron, Ge. So that the whole Offerin 
or Legacy which David left his Son Solomon for the buildin 
the Temple of the Lord, was 198000 Talents of Gold ; 
of Silver above 1000000000, and alſo 17000 Talents; 
which agrees with what is written in 1 Chron. Chap. xxii. Ver. 
14. Alter the Death of David Solomon's Care was not leſs in 
providing Materials neceſſary for the building of the Temple, 
as may be ſeen from the 3d of Kjngs, Chap. v. by whoſe inde- 
fatigable Induſtry that immenſe Work (the like of which the 
| Whole World never did nor will produce) was perſected within 

the Space of 7 Years. 1 

III. From this Univerſal and General Rule, being about to 
proceed to other more Particular ones, about the Uſe and 

Choice of Timber, we will firſt of all hint this one thing; 
That Timber and all other Combuſtible Materials are to be 
avoided as much as poſſible ; and therefore Stone Arches are to 
be preferr'd before Roofs of Timber. In this the Germans are 
gory to be blamed, who build their Houſes and Turrets chief- 
y with Timber, laying the Floors of their Temples or Churches 
with Planks, their Statues of Wood; but Cottages or ſmall 
LF Houſes covered with Straw, Reeds, and ſuch like ſcandalous 
= Stuff as is not fit to be ſuffer'd in a City or Town: They ought 
= alſo to be puniſh'd who make Roofs of Timber upon Walls and 
== Pillars of Stone. The Romans made the Roofs of their Tem- 
= ples of Marble, or, for want of it, Timber cover'd with Cop- 
per Plates. And the Reaſon why ſo much Timber was uſed 
in the Roofs and about the Walls of Solomon's Temple ( eſpe- 
cially in the Holy of Holies) was, I believe, becauſe they had 
occaſion but for very few Fires, and they too were made in the 

open Air; beſides it was guarded with Watchmen Night and 
Day, ſo there was no fear of its being fired. 8 
IV. The next thing to be obſerved is this, viz. That the 
= Timber ought to be fell d at a fit time of the Year, which is 
from the Beginning of Autumn to the Middle of February ; at 
Which time the Mees abound leſs with Sapp ; (See Vitruving 
Lib. II. Cap. IX.) Vitruvius alſo adviſes, that the Trees fo fell'd 
ſhould be cut through to the Pith or Heart; I conceive for the 
more ſpeedy drying or ſeaſoning, for thereby the Sapp will be 

e | B * | 
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of one Wood of the Mountain Lebanon. Alſo, whether it be 


apt to warp and become full of Chinks, but if. it be kept or 


\ 


the ſooner voided or dried up. Nor perhaps is the Curioſity of 
Joannes Baptiſta Albertus quite to be rejected, in which he ad- 
viſes to take all the Timber to be uſed in a Building, to be 
taken out of one and the ſame Wood or Coppice, which Rule 
was diligently obſerved by King David and Solomon in all the 
Timber uſed in building the Temple, all which was taken out 
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neceſſary to obſerve the Increaſe and Decreaſe of the Moon in 
failing of Timber is doubtful, but it may be done to avoid the 
Calumnies of the Malevolent. . 

V. There are yet remaining two other Cautions more ne- 
ceſſary; and the Firſt is this; Where the Situation of the Place 
will admit of carrying the Timber by Water, the Veſſel that 
tranſports it ought to be contrived fo that it may carry the 
Timber dry and ſecure from all Moiſture, which otherwiſe 
would endamage it very much. The Other is this; That the 
Timber be rough hew d and laid in a dry place, and defend- 
ed againſt the Heat of the Sun and Rain, ſo that only the 
Air can come at it on every ſide to dry it; and after this man- 
ner it ought to be kept for the Space of 3 Years before it be 
made uſe of, eſpecially that which is to be uſed in the Doors 
and Windows. Thos 

VI. Some forts of Wood are better for ſome particular Uſes 
than other ſorts are, as Vitruvius faith in Cap. IX, Lib. II. whoſe 
tedious Recital of the ſeveral kinds of them, we ſhall give you 
in ſhort thus: The Fir Tree is a light fort of Wood, and is 
very ſtraight, but is apt to take fire, and is ſometimes apt to be 
Worm. eaten: The lower End, ſo far as it is clear, is called 
Sapinea ; the upper and knotty End Fuſterna, or (as Pliny and 
others will have it) Suſterna. The Oak, on the contrary, is 
very durable, eſpecially under Ground; but in working it is 


uſed under Water it will become hard like Stone, The E- 
ſculum, a ſort of Oak which in Germany is little known, but is 
of good uſe in Building, only it is apt to decay where expoſed 
to Wet. The white and black Poplar ; alſo the Willow, Ag- 
nus Caſtus, or the Chaſte Tree, the Toel - Tree, for their 
whiteneſs and ſoftneſs are good for the Carvers Uſe. The Al- 
der for the making .f Piles for the Foundations of Houſes in 


marſhy 


[ 


| 
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marſhy places is of good uſe, enduring very long, and will bear 
an immenſe Weight withour Damage. The Elm or Beech are 
indeed tough but not hard, and quickly warp, but when dry 
and hard they are of no ſmall uſe in cloſing of Joints. The 
Cypreſs and Pine Trees are apt to warp in the Work, but are 
very durable, and by their Acrimony are defended from the 
Worm. The Cedar and Juniper have the fame Virtues. The 
Larch-Tree, which is no where to be found but on the Banks 


4X of the Ri ver Ps, and the Shores of the Adriatick Sea ; by the 


Bitterneſs of its Sapp is preſerv'd from rotting : It burns very 
ſlowly without Flame, which thing is very remarkable. 

VII. To which forts of Woods, taken from Vieruvius, may 
alſ> be added certain Indian Woods lately diſcovered, as Bra- 


b T | file, Ebony,  Lignum Vite or Guaicum, Snake-Wood, &c. which 


are are very ſolid and will bear a good Poliſh: (The Way to 
p-liſh chem is to pour melted Wax on them, and rub with the 


= Shavings of the fame till it ſhines, cleanſing them by, rubbing 
with dried Cloaths) They are proper to make Scrutores, Steps 
for Ladders, and for curious, carved and turned Works We 
FR have alſo already made mention of the large Cedars of Lebanon 
"235 (which were moſtly uſed in the Building of Solomon's Temple). 
rbis may be more particularly deſcribed from Cabrins in Stirpin 
88 10onibus, p. 71. which grow upon the Rocks very tall, and of 
1 ſuch a bigneſs, that 6 or 7 Men can't fathom its Trunk ; and 


we ſhall conclude this Chapter by adding this one thing, That 


8 | theſe Trees are uſed in China and Fapan to this Day, for build- 
ing of their Kings Palaces. I think fit now to proceed in giv- 


— 


og you the Differences and Properties of the ſeveral ſorts of 


Stones. 
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f CCS I 


CHAP. Il 


Of the various Sarts of Stones, and the Manner of 
Chooſing them, 


L Stone Building is much better than one of Timber, 
| being more ſecure from Fire, and better able to reſiſt 
the Weather. Of Stones theſe are the chief forts ; Firſt, 'The 
Rag Stone, which the Germans call Bruſh Gleine , being a 
deformed fort of Stone, by ſome here in England call'd Ferril 
Stones, which is form'd of a great many Pibbles and other lit- 
tle Stones joined, or are very ſtrongly cemented together by 
Nature : Theſe were but of little or no uſe in the Building of 
the Temble, except in Paving the Courts and Cellars, or for 


under Ground Work, Secondly, Synared Stones, as Vitruvius 


calls them in Lib. I. Chap. V. which are cut exactly in the 
form of a Paralellopipid, generally call'd Quarry Stones. Our 
Portland Stone, or Free Stone, ſeems to be of that forr, and are 
about a Foot broad and a Foot high, and about two Foot long: 
Theſe Stones differ in hardneſs according to the Places or Coun- 


II. But of all forts of Stones the Marble is the beſt, eſpeci- 
ally that which is the whiteſt, and here and there ſcatter d 
with a bright Speck: Formerly it was brought from Paros 


tries they are digg'd from or in. 5 


an Iſland of the Ægean Sea; as alſo from Marmora, an Iſle in 


Propontis; alſo from Chio ( now call d Scio) Rhodes, Cc. A- 
thent alſo afforded a good fort of Marble from the Mountain 
Hymettus: and the Corinthian Marble is very good, being of an 
Orange colour. The Romans uſed to fetch Theban Marble from 
Egype, and ſeveral other forts from other places beyond Sea. 


But now a-days-in I:aly they uſe the Marble of the City Cara- 


ca, Luca and Hiſtria : In Germany alſo there are ſeveral Quar- 
ries of Marble, viz. in Bohemia, Sileſia, Miſnia, Vegtland and 


other places, but that at Salisburg is to be preferr'd before * 
„„ , e 


2 
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all. That curious White Marble that was uſed about Solomon's 
Temple; and that bore ſuch a fine Poliſh, was taken out of 
Lebanus, a Mountain of Phenicia; ſome of which Stones were 
ſo large, that if we may credit Foſephus (Lib. VIII. Anti qu. 
Jud. cap. 2.) their Length exceeded 25 Cubits, their Breadth 
12. and their Height and Depth 8 Cubits. | 
IIIl. It will be worth our while alfo to obſerve the following 
Remarks about Stones: Firſt, That all Stones, eſpecially Mar- 
ble, are found to be ſo much the better the deeper they are 
digg'd out of the Earth. Secondly, Vitruvius accounts thoſe 
the beſt Stones that will bear a great weight, and endure the 


'P 
ſt Injuries of the Weather and Heat of the Fire ; the latter m iy 
1e be experienced by caſting a piece of the Stone into the Fire ; 
a the former may be judged from hence; if having thrown a 
il piece of the Stone into Aqua forts, or common Water, you rub 
t- it well with a Bruſh made of Iron Threads, and whether it 
Dy - leave a muddy Sediment or not. Thirdly, They ought to 
of be kept two Years after they are digg d (which ſhould be done 
or in summer, and not in Winter) in an open place, before they 
us ꝝçare uſed in Building (eſpecially the Soft Stones, ſeveral of which 
ne Vitruvius mentions in Ch. I.) but thoſe that are endamaged 
ur by the Weather within that 2 Years time, are tò be uſed in the 
re Poundations, and the reſt are fit to build the Walls with: Theſe 
7: things ought to be obſerved as well in thoſe Structures that are 
n- made with ſmall rubbiſh Stones, as thoſe that are built with 
handſome ſquare Stones. Fourthly and Laſtly, All forts of 
8 ſoft Stones are uſually cut inſunder with indented Saws, ſuch 
d as are uſed in ſawing of Wood; but Marble and Portland Stones, 
08 Sc. which are very hard, are cut with plain Saws without . 
in  Tecthby the help of moiſtned Sand, which muſt run continue 
{= MR Ally in the Notch where the Saw works, which is very labo- 
in rious work: Pim, with good reaſon, prefers fine Sand before 


courſe. | | 
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CHAP. III. 
Of the Tiles and Bricks, 


I. O Foſſile and Natural Stones may be added Facticious 


ones, of which there are two forts, viz. Bricks and 
Tile, which are both made of Loame and Clay; the former 
were only dry'd in the Sun, but the latter were bak d in a Kiln, 
and are thoſe which Vitruvius, Lib. VIII. Chap. III. p. m. 160. 
calls Teſtacei Lateres ; and again, about the latter End of Chap. 


V. Lib I. he calls them Co8; Lateres, Theſe Bricks he prefers 
even before Marble it ſelf for Strength and Firmneſs in Build- 


ing, as may be ſeen in Lib. II. Chap, VIII. Pag. 30. 


II. Vtruvius, Lib. II. Chap. III. adviſes, Firſt, not to make 


theſe of ſandy or gravelly Clay ( left they crumble to pieces) 
but of a more ſolid fat chalky, or whiter ſort of Earth (as Bal- 


dus interprets it,) Secondly, He adviſeth to be made in the 
Spring and Autumn, that they may dry more ſlowly, and in 


all partsalike, and not in the Summer when the exceſſive Heat 
raſhly drieth the outſide to a Cruſt, which will crack before 
the inſide is dry, becauſe it dries more ſlowly withia, being fo 
cloſely ſhut up by the aforeſaid Cruſt. Thirdly, They ought 
to be two full Years in drying (before the Expiration thereof 
they are not fit to be uſed.) Fourthly, Thoſe Bricks and Tiles 
which are burn'd in a Kiln, uſed in theſe Northern Countries, 
if you ſteep them in Water after they are firſt burnt, and then 


III. As to the Form of theſe Bricks Vitruvius makes three 
ſorts, one call'd in Greek aide (i. e. two Palms broad) and 


and were uſed by the Rmans: They were one Foot long and 
half a Foot broad, which Dimenſions are ſtill in uſe among our 
common Workmen: Their Height or Thickneſs is the fourth | 


part of a Foot, and are very convenient; yet Philander, toge- 
| PO, | ther 


burn them again, they will be twice as hard as they were be- 
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Of ARCHITECTURE. 4 
ther with Pliny, Lib. XXXV. Cap. XIV. chooſes rather to make 
them half a Foot long, as though they had taken their Name 
from their being two of the greater Palms long, which is half 
a Foot: With the other two ſorts the Grecians built their Houſes, 
as Vitruvius faith, and one particular fort being intended only 
for publick Edifices, which is 5 Palms on every fide, Nwlafo- 
gov ; and the other fort for private Houſes, calld TelgaPwgey ; 
which latter is the very ſame with thoſe ſquare ones which are 
now a-days uſed in laying Pavements. - EF 
VIV. Beſides theſe Vitruvian Forms of Bricks, there are alſo 
ſeveral other which are commended by skilful Artiſts; And 
Motton in Part I. Elem, p. m. 7. ſpeaks of a triangular fort of 
Bricks,every one of whoſe Side is a F co! long and half a Finger 
thick; very much commended by Daniel Barber, Patriarch of 
Aquileia or Algar. This fame Motten, p. 13, mentions a fort 
of Bricks alſo, firſt made in the Shape of a whole Circle , 
which afterwards, before they are burnt, are divided into 4. or 
more equal parts; of which, as of ſo many Wedges meeting 
exactly in one Center: He faith That Andreas Palladius erected 
8 Columns in a Grecian Palace of Venice, which were ſuch 
ſtately ones, that he never ſaw any to compare to them, made 
either of Stone or Marble, for they ſeem'd as if they were made 
of one entire Stone, Nor 1s it without ſome reaſon that others 
make uſe of a peculiar fort of wedge-like Bricks for turnin 
their Arches, ſeeing that ſeveral Molds coſt them but little; 
or they may have a Braſs one, which by the Help of the 
== Screws may be made to alter its Form; fo that they may turn 

an Arch with them, without uſing any Morter, and conſe- 
quently with Morter they may be made fo much the ſtron- 

er. | ; 5 
1 V. The Goodneſs of Bricks alſo, or Tiles, as of all other 
Stones, may be known by expoſing them a conſiderable time 
to the force of the Weather ( ſee Lib. VIII. about the End of 
the laſt Chapter, and the Notes adjoyning thereto ) under them 
they comprehend alſo thoſe hooked fort of Tiles, as Vitruvius 
calls them in Chap. X. Lib. V. by our Common People call'd 
Pan-Tiles, made up, as it were, of theſe two Forms together, 
whoſe Edges ſtick up on both ſides alternately, but are plain 
in the middle; and if they are glazed over with a blew fort of 


5 
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Litharge ; they ſecure a Building curiouſly from Rain, and 
alſo do handſomely adorn it. To this place may be referr d, very 


properly, thoſe. little ſquare Tiles which are glazed and painted 
in curious Colours, with which the Durch cover their inner 
Parlours and Rooms, which look very handſome. That was 
an extraordinary fort of Tiles which Euſebius mentions out of 


Eupolemus (ap. Vilalp. p. 4.69. C. 2.) made of Braſs, not ham: - 
mer d; which Vilalpandus (in p. 496. D. 2.) faith were not a- 


bove the thickneſs of 3 of a Fingers breadth, but he tells us 
not a word of their Length or Breadth. 


CHAT. Iv. 
Of the Lime and Sand. 


I. A Tens in the Hiſtory of the Building of Solomon's 


Temple there is no expreſs mention made any where, 
that I know of, of their uſing Lime or Sand (which therefore 
is the Reaſon, I believe, that Vilalpandus ſpeaks nothing of it.) 
Alſo in the Third Book of Kings ( otherwiſe the Firſt Book) 
Chap. vi. Verſ. 7. tis ſaid, That when the Houſe was a building, 
it was built of Stone, made ready before it was brought thither : So 
that there was neither Hammer nor Ax, nor any Tool of Iron heard 

in the Houſe while it was a building; ( ſo that one would think 
that there was no need of the common fort cf Morter for the 
Joyning of the Stones ) but it can't be thought that there was 
no Lime or Sand made uſe of in this Building, ſeeing it is fo 
abſolutely neceſſary in all others; and more eſpecially, ſince in 
Pſalm cii. Verſ. 15. according to Luthers Tranſlation of it, there 
is expreſs mention made of Lime for the Reparation of Sion. 
II. The beſt Morter, Vitruvius faith in Chap. VII. Lib. VIII. 
is made of Lime and Sand ; about the Mixture of which 2 
Ingredients, it will be neceſſary to give the following Directi- 
ons ; and Firſt about the Sand (of which Vieruvius mentions 4. 
forts, a Black one which is the worſt of all, a White ſort of 


Sand which is indifferent good, a Red one ſomething _ 
| 2285 3 
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nnd another of a Carbuncle colour, which is the beſt of all.) 
WM 7 jkewiſe in Lib. II. about the latter End of Chap. VI. he tells 
us that is the beſt Sand which if you rub it in your Hand will 
3% make a crackling Noiſe ; alſo that which being thrown' upon 
3} white Cloth and ſhook off again will leave no fully behind ir 
"iS (73:ruv. Lib. II. Chap. IV.) Secondly , Theſe forts of Sand 
are very uſeful for Building when freſh digg d out of the Pits, 
but when kept a long time after they are digg'd, become dirty 
and good for little, but ſuch Sand is leſs fit for Building, which 


when mix'd with the Lime, by reaſon of its fatneſs, dries in 


bY Cracks, Lid. Thirdly, If you have not the Conveniency of 


Ws Sand-Pits, you may take it out of Rivers, or from the Sea 
Shore; the former is more fit for Plaiſtering than for the 
Building of the Walls; the latter by reaſon of its Saltneſs diſ- 
8 ſolves the Plaiſtering, and therefore Palladins and Philander, as 
8 alſo Vitruvius, adviſe to have it firſt waſh'd with freſh Water; 
for Vitruv. Lib. I. Cap. II. expreſly ſays, Where Pit Sand can: 


A | be had, you muſt make uſe of River or Sea Sand waſh'd. 


II. Among the ſeveral forts of Sand, may be reckon'd that 
which Vitruvius calls Pulvi Puteclanus, of which he ſpeaks 


= | hroughout the whole Sixth Chapter of Lib. II. which he 


(aich is of admirable UfR in Structures; and about the latter 
End of the Chapter he compares it with his Carbuncle colour d 
and, only with this difference, that this is of uſe only. in 
building Houſes on. the dry firm Land, bur the former is good 
alſo for thoſe Buildings that ſtand in the Water, or near the 
ea ſide. This Sand is found near Pureots in the Country of 
Baio, and in the Free Ground round the Mountain Feſavins, - 
| eſpecially near Puteoli, made and prepared from the Stone call d 
| Tophes, by the ſubterraneal Fires, if it be mix'd with Lime and 
Cement, it will not only make the Walls dry very quickly, 
and make the new built Houſes fit to be inhabited in a ſhore 
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the Walls, that though they are very high, if they fall they won't 

WF break in pieces; of it alſo may be made Writing Tables, as out of 
a ſolid Stone: Whether this Palvis Puteolanus (which Seneca men- 
tions Qveft. Nat. Lib. III. and which Siabnius calls Dicbarchæa 
Arena, from the City Dicherchia, or Bicæarchia, afterwards called 
Puteoli) be the fame with Pozz0jana of the Romans, as Goldman 

Vꝑ e thinks 
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time, but alſo in time cauſe ſuch a Firmneſs and Continuity in 


28 Of ARCHITECTURE. © 
thinks, one may ſuppoſe from hence, becauſe Philander writes 
about this thing in this Chapter of Vieruvius, That the Romans 
calf d their Sand, with which they made their Lime, Pozzolana, 
i. e. Sand of Puteoli: He adds farther, I believe, becauſe it was 
digg d out of Wells. 55 | 3 
IV. Of Lime Vieruvius ſpeaks in Chap. V. Lib. II. where 
he adviſeth in general; Firſt that it ought to be made of the. 
whiteſt Chalk, or of Flints freſh digg d up. Secondly, That 
that which is made of the cloſeſt and hardeſt Stones is beſt for 
Stone Buildings ; but that which is made of light ſpongy Stones 
is fitteſt for Buildings of Timber. To which forts - of Lime 
ſome add, Thirdly, another made of burnt Shells, which is 
alſo of uſe in Buildings, but muſt not be uſed where the Wet 
can pet at it, becauſe it won't bear Moiſture. Fourthly, In- 
ſtead of Lime ſome uſe a fort of Plaiſter, eſpecially at Paris, 
where it is digg d in plenty at the Foot of a neighbouring Hill 
call d Montmartre, which alſo won't endure Moiſture, but will 
bear the Force of Fire wonderfully, and theretore is very good 
to Plaiſter the Walls and Ceilings of the inner Rooms with. 
V. The Proportion uſed in mixing the Lime and Sand 
together, is contain'd in the following Rules: Firſt, If it be 
Pit-Sand, take three parts of Sand and one of Lime. Se. 
condly, If it be River-Sand, two of Sand and one of Lime. 
Thirdly, If you add to River or Red Sand a third parc of bruiſed 
and ſifted Tile-ſherds, or Shells, *twill make the Morter far 
better than *twas before; all which are the very Words of Vi- 
truvius, Cit. Cap. V. Lib II. To which one may add, from 
the Laſt Chapter, Lib. VIII. alſo this Faurth, That in laying 
a Foundation (which was done with Morter made of bruiſed 
Tile-ſherds and Lime, but more particularly uſed for Ciſterns 
and Aqueducts) a vaſt deal of Lime muſt be mixed with the 
Morter, fo that five parts of Sand anſwers to two of Lime. 
VI. That which more chiefly helps towards the Strength 
and Goodneſs of the Morter, and which is altogether neglected 
by our Maſons, is the Neceſſity of making it well. Vieruvius 
Lib. VII. towards the Latter End of Chap. III. fayeth, That the 
Greek Plaiſterers make firm Vorks, not only by uſing theſe Means 
(which he had given in the foregoing Lines) But alſo by making 
ruſe of a Trought, in which they put the Lime and Sand ( as = a 
| | | ſufficient 
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ſufficient Quantity of Water) and then ſeveral Men ſtand over the 
W Trought, and bang the Mixture about ftoutly with wooden Leavers 
= (which Pliny alſo affirms in Lib. XXXVI. Cap. XXIII.) till 5es 
iin 4 Pultis : By which Means ( as he affirms ) it gathers ſuch a 
"ZE Thickneſs and Strength for Rough- caſting of Walls, and ſuch 


1 a Poliſh, that they uſed to take Cruſts of it from old Walls for Slates 


8 (or for Tables to draw Geometrical Diagrams on, or to work 
KArithmetical Computations upon) and have poliſh'd them till 
they appear like a Looking-glaſs: Something like to which 
may now and then be ſeen in thoſe Pieces of Baſtard Marble, 
= which ſome Artiſts know how to make. | 
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ARTICLE II. 


Of the. Subſtantial and Integral Parts of 
EDZSFICEAS 


"CHAT L 
Of the Foundations and Subſtructures. 


I. H E Integral and, as it were, Eſſential. Parts of Edi- 
fices are, at the Bottom the Foundation, in the Middle 

the Wali, at the Top the Roof; the firſt of which is the Princi- © 
pal and Chief Part, conſidering that its Defects are not fo e- 
ſily remedied as thoſe Errors committed in the other Parts of 
the Building, and upon. which alone depends either the Inclina- 
tion and Ruin, or the Perpendicular Erection, Strength and 
Firmneſs of the whole Building: Therefore whereever you 
meet with firm and rocky Ground, you may upon that, as a 
Natural Foundation and Subſtructure, immediately build the 
Walls of the Edifice: But where this is wanting, as moſt times 
it is, there is need both of a Foundation and Subſtructure; for- 
theſe two Words Fundamentum and Sulſtructio ſeem to ſignify 
two different Things in Vieruvins ( Lib. III. Cap. 3. near thjge 
Beginning.) F 
| fl. By the Foundation he means the Plate and Ground, or 
Bed, as it were, rightly prepared, and very firm, which is 
fitted for the Fundamental Wall (which he calls the Subſtru: 
cture) and upon this are built the Upper Walls; neither ought 
it at all to yield any where to the vaſt Weight of all theſe: 
For the making of which Foundation, obſerve the following 8 
e, Fir, Do «ſad nd frm t (Ei an be hound) 
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; N WT: dig 4 confiderable way into the Rock it ſelf, as Vitruv. adviſeth 
in Lib. I. Cap. 5. and Lib. III. Cap. 3. Sed. 2. Where the 
Farth is ſpungy or ſandy, dig a broad Trench in proportion 
to the Breadth of the Wall or Work to be built upon it, vz. 
a pretty deal broader than the Wall, till you come to ſolid 
and firm Ground; and if it happen that you find ſuch at a 
call depth, it will not be amiſs alſo to dig into this firm Ground 
as far as it will be neceſſary or profitable, until you are ſuie 
enough of its continuing firm. But to preſcribe Limits here 

bor the Depth, it can ſcarce be done, as is plain from what has 
been faid ; yet Andrea Paladins (as Worten faith p. m. 9.) make 
te Depth of a Foundation (which he calls Cavazione ) equal 
co a ſixth part of the Height of the whole Building, except 
where there are Cellars under Ground, in which Caſe he 
would have it yet to be deeper. Secondly, If no firm Ground 
Can be found (thus Vitruvius goes on in Lib. III. Cap. 3.) bur the 
Place be altogether like a Quagmire, or Marſkjz, then it muſt be 
aeg'd, and the Place quite emptied; and (if it be Marſhy) it 


7” b 


„, be Puck with Elm Piles, or with Olive ones, (if it be Marſhy 


„ 
4 EPS; 


nd Sandy together) or with @ken Piles burns at the Ends (if the 
i lace be altogether dry) zbeſe Piles muſt be drove in with Engines 


y bard, and the Diſtances between them filled up with burnt Coals; 
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brſt of all be made dry, by making a deep Ditch round it, in- 
co which the Water may drain by degrees, which may after- 
8 wards be flunk out with Archimedess Pump, or ſome other 
raiſing Engine. In Holland J have ſeen them dig Foundations 
ia the Middle of the Rivers or Ponds, after the following 
Manner: The Place A'(Fiz- I.) where the Stone Pillar, e. g. 


wy} 2 


for the bearing up of an Arch of a Bridge is to be erected, 
bey firſt encompaſs with a large wooden Wall, reaching above 
WF the upper Surface of the Water ; e. g. driving in four very 


; 


long and ftrong Piles B, C, D, E, whoſe two inner ſides 
1 3 n 


by 
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3z2 Of ARCHITECTURE. 
have a Groove, juſt fit to let in thick Planks, at the Diſtances 
alſo of about three Foot, another Wall is made F, G, H, I, 
K, Sc. The Intermediate Space they fill with Clay which is 
brought to them in Ships; which being done, they draw all 
the Water out of the Middle Space, leaving a dry Place in 
which they lay the Foundation after the uſual manner. 
IV. The Foundation being thus prepared, the Subſtructure 
mult be raiſed after the following manner: Firſt,” For the 
Building of very ſtrong and durable Edifices, upon the Bottom 
of the Fundamental Trench, which is either found to be folid 
and firm by Nature, or made fo by the Direction given above, 
there is laid an even Bed, either of very ſtrong Sand, durable 
Stones linked together with Iron, or of latge and very tall 
Timber join'd together crofs-wiſe, in two Layers one above 
another, which in dry places may be of Oak, in wet of Elm ; 
which thing greatly preſerves the Parts of an Edifice from be- 
ing disjoyn d by the violent Shocks of an Earth-quake. Se- 
condly, Upon this place, which may be taken for the Laſt Part 
of the Foundation, is raiſed a thick and folid Wall, ſometimes 
(to avoid charge) diſcontinued by Vaults : But in Priſons, 
Mints or Houſes for Coining, Bridewells, and ſuch like Houſes, 
intended for places of Cuſtody, there is no conveniency of 
making theſe, Naults below the Columns and Corners of the 
Houſes : ThilffWalbought to be twice as thick as the upper 8 
Walls that are to be built upon it; increaſing continually in te 
Form of a ſolid Trapezium ; fo, that when it comes to be level 
with the Ground, it ought to be at leaſt equal to the Breadth 
of the Wall which is to be built upon it, together with the 
Breadth of the Poſts and Pillars, and all the reſt of the Jettings 
out of the Houſe or Building : But at the Bottom it ought not 
2 be made leſs than a 12th, nor greater than a 6th part of 
ts Height on both ſides : It may be made of ſquared Stones or 
Brick; (See Vitruv. Lib. VI. Cap. 11.) Thirdly, But if it be 
made of Cement, or River Pibbles, ic muſt be broader ; nor 
will it be amiſs, in this and the former Caſe, to follow Sca- 
motzius's Direction in railing theſe gradual Walls from the 
Bottom of the Fundamental Trench digg'd perpendicularly ; 
viʒ · immediately after the Wall is raiſed, to fling the Earth up 


on both ſides, and ram it hard into the Trench. * 
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Of ARCHITECTURE. 33 


ande The Underpinnings or Foundations, of Towers eſpecially, 
- 7. WS ought to be at the Bottom triple their Largeneſs, at the Top 
YL „ Double, or at leaſt ſo much and half as much: Thoſe of 
val! Churches and Cathedrals muſt be equal in. Breadth to a Dia- 
e inn meter and half. Fifthly, Theſe Foundations ought to be well 
dried ( and for this Reaſon Scamotzius allows them a whole 
Lure Winter) before the upper Walls are raiſed upon them. 
the V. Thus much of Foundations under Ground. There is 
tons alſo another fort of theſe which are to be laid under Water, 
lid which Vieruvius Lib. V. Cap. I 2. teacheth two ſeveral ways, the 


| AE firſt of them to be laid in the ſtill and more ſhallow Waters, 
able ſomething like to that deſeribed before in Number III. from 
ral} which this of Vieruvius differs chiefly in this, viz. that in ſome- 
= what deeper Waters that will not eaſily admit of our former 
Ways, that theſe are entire Frames made of ſtrong Poſts and 
be. Planks fer upright, as A E, B FE, Ge. (Eg. II.) and Tranf- 
Ges verſe Beams two Foot thick, A B, EF, Se. This Frame is 
part v be let down into the Water; the Sides of it in the Points of 
che Timber are to be ſtopt with a Mixture of Pitch, Roſin, 
and Sulphur : The Sides are to be double, with empty Spaces 
eetween: There is alſo to be a Bottom to this Area, only juſt 
nder the Sides, for the large Space in the Middle is to be 


a Empty ; place this Frame juſt over the Place where you intend 
| 1 5 5 to erect the Pillar, Se. Then fill the empty Places between the 
4 Sides with Clay to fink it, having firſt levell'd the Ground at 
«vet the Bottom of the Water by caſting in of Rubbiſh, Put the 


dh Clay in between the Sides equally, that it may not overſet in 
the ſinking : Which being done (and the intercepted Water 
caſt out) the Foundation may be prepared and laid as is above 
nA directed, either with ſquared Stones linked together with Iron 
e and melted Lead, upon which raiſe a ſtrong Wall, or elſe the 
0 whole empty ſpace in the middle of the Arch or Frame may 
be be filled with Cement and Morter mixed together, which be- 
comes a ſtrong Rubbiſh Wall. But where a violent rapid Cur- 

ge. ent, or the boiſterous Sur ges of the Seas will not ſuffer this 
5 flight fort of Work to be done, Vitruvius adviſeth to proceed 
chus (eſpecially in fortifying Harbours) viz. Lay a firm Bank 
of Gravel or Sand, 5. e. a Cauſway reaching forth into the Sea, 
= which may be founded or laid after any one of the former 
G Ways 


3% Of ARCHITECTVRE. 
Ways, the farther half of which is levell d, but that next the 
Shore is ſomewhar ſloping : and then the levell'd fide of the 
Cauſway muſt be compaſſed about with a triple Wall of the ** 
ſame Height, and the intermediate Spaces filled with Gravel or 
Sand upto the Top; and when 'tis levelled and well ſettled, 
there muſt be a Wharf or Mole built thereon of a' convenient 
largeneſs, which muſt be left thus for the ſpace of two Months 
at leaſt, that it may dry ; and then take, away the Wall or 
Fence that kept up the Sand ; and the Sand being waſhed a- 9 
way by the Afflux of the Water, there will be a deep place 
before the Wharf for Ships or Veſſels to ride. i} 
VI. There is ſtill remaining a third fort of Foundation, 
where Walls are to be built upon the ſide of a Hill, or on un= 
ual Ground, where the Earth is much higher on the one fide |," 
of the Wall than on the other, the weight of the Earth being 
increaſed by the mouldering down of its upper Part, thereby ſo | 
increaſeth in weight, that in proceſs of time, bearing harder and 
harder, preſſeth down the Wall ; to prevent which, Vitruv. Lib. 
 VIcCap. 17. adviſeth to take great care, Firſt, That the thickneſs +; 
and ſtrength of the Wall may be anſwerable to the weight of 
Earth lying againſt it. Secondly, That it ought to be ſup- 
ported on the outſide with Buttrices (i. e. Coins of Brick or _ 
Stone leaning againſt the Wall) the Diſtance between the Bu- 
trices to be equal to the Height of the Wall from the Founda- 1 


tion more or leſs as need may require; and in ordinary Caſs 
make them not too high; let their Foundation be as deep as 
the Foundation of the Wall, and of equal thickneſs to tze 
Foundation thereof. Thirdly, Theſe Buttrices are extended 
in breadth outward at the Bottom or Foot, and are contracted | 
by degrees more and more towards the Top; fo that their 

1 


Prominence may be equal to the thickneſs of the Work (or of 
the Fundamental Wall) Fourthly, Theſe Buttrices muſt be 
of one continued Work, with the Subſtance being on the in- 
ſide next the Wall, inſerted thereunto with Toothings, &c. 
Fitthly, In the Extremities of the Corner of the Wall, where 
there is a Receſs from the inward Part of the Angle, they are 
to be banded together at both Ends with Toothings; and from 
theſe Bandings ( which conſtitute a- ſquare Figure) may be 
placed the Diagonal Stone;and from the Middle thereof muſt be 

1 : ano- 
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M Diagonal Stones defend the Wall againſt the Weight and Force 
of the ſubſiding or falling Earth. To theſe laſt may be added 
more excellent things from Lib. I. Chap. 5. the full Under- 


_— 


ple was never yet ſeen, or ever will be in the whole World, 


PL 1 


+ lighting upon that Place of Vitruvius, which we have quoted a 
little before, he fully perſwaded himſelf that all thoſe Directi- 


cerning this ſtupendious Foundation and Subſtructure, of 
eich Foſephus alſo makes mention in another place, viz. Lib, 
| 9 VI. Bedi. Fudeor. Cap. 6, and 8. Antiq. Cap. 2. and which is 
| N poken of in III. Kings, Chap. xi. Verſ. 27. Vilalpandus 
Wi acheth, That the e ought to be taken 
TIN * Notice of: Firſt, That its Height on the Ealt fide was 300 
vT | ubits. Secondly, That the Length of it was above 125 Ca- 
„ ami, . e. 300 Cubits ; and its Thickneſs oti the Top 50 Cu- 
its. Thirdly, That the Buttrices at the Bottom were 1 50, 


he neareſt Buttrice. Sixthly, That the Arches or Vaults ly- 
ing between the Buttrices were almoſt twice as high as they 
vere broad. Laſtly, Over this of the Foundation, (viz. the 
Cavity or empty Space between it and the Top of the Moun - 
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Ancient and Uncertain Work (according to Perraltim's Opinion, 


36 of ARCHITERTURE. 
VIII. There is alſo a curious and ſingular Example of a 
Subteraneous Foundation, or SubſtruQture properly ſo called, 
Ichnographically deſign'd by Vilalpandus in Numb. III. in which 
the above-mention'd Rules of Vitruvius are punctually ob. 
ſerved. - 


CHAP. VL 


Structures, or the various Sorts of Walls. 


J. Hoſe Walls which are raiſed upon the Fundamental 

| One above Ground, Vitruvius calls Structures, Lib. II. 
Chap. 4+ in which place he reckons up Seven ſorts of them, 
but for the moſt part they are obſcurely deſcribed by him. The 


FBrſt is a Net work, ſo call'd by Vieruvius, who only gave it this 


Name, without leaving any Deſcription of it; but by Palladi- 
, Philander, and very lately by Mr. Perralt in his Epitom. Vi- 
eruv. it is very curiouſly deſcribed, viz. that theſe forts of Walls | 
have their Coigns and Corners ſtrengthned with Quadrels or 
Brick, laid after the Manner as is uſed now a-days ; but tage 


intermediate Wall is faced with exactly ſquare Stones (Fig. 5. 


Numb. 1.) which are fo placed upon one of their Corners, e. g. 
B, one of the Diagonals of the Square A B, is erected perpen- 
dicular ( ſee Numb. 2.) the other C D lying tranſverſely in an 
horizontal Poſition; ſo that when ſeveral Rows of them are 
laid, their Junctures croſs one another obliquely, and reprefent 8 
the Figure of a Net: Examples of which fort of Walls, Phi-. 
lander in his Notes tells us, are ſtill to be ſeen about the Walls 
of Rome, and without the City at Cuma, Puteoli, &c. 1 


N. B. Paladins in Chap. XII. ſays, That theſe Walli, at the 
Space of every two Foot and half, tool up three Courſes of Qua- 
drels or Bricks, which bound the whole Wall. © 4 


II. The Second Sort of Walls is called by Viuruvius, the 
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of a Of ARCHITECTURE. 37 
= cught more rightly to be read inſerted) viz. in which ſquare 
hich Stones, or Cement (as Vitruvius ſpeaks) day inſerted one upon ano- 
ob · zer, and bound together; (or as an old Latin Tranſlation hath 
it, Inpliceta, i. e. laid after the manner of Ridge-Tiles, in 
"3 which every two are bound together by a third, covering their 
— Joint with its Cavity) This all n not ſo beautiful as the Net-work'd 
cone, but ſtronger; when a little before he had faid, the Nee- 
8 work was the handſomeſt, but was more apt to decay and fall, becauſe 
"8 :he Junctures of the Stones were every where. looſes This fort of Wall 
s called in French, En Liaiſon, viz. in which every two Stones 
a and 2 (Eg. 6) being laid cloſe to one another on the ſame 
Horizontal Level, are bound together by a third, ö, lying 
17 upon them, Ge. N * 


ental III. In the bird fort of Walls, which, according to Vitru- 
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The to each other, and which are conſpicuous but at one Front A 
ö 3 $ f . . 1 2 
it this and A (Fig. 7.) are bound within {ide alſo with long tranſverſe 


alladi= | T - | 

 EE@herefore reach out with their Ends to both ſides of the Wall 
n. Vi- 1 . 
walls B (hence called by Vieruvius Erontate ; and in p, m. 29. in 


els or 
ut the 
8. 3* ort of Walls, in French, Double Liaiſen. But beſide this ſort 
33 " | 4 o ky 
erben? fore be our fourth and fifth ſort ) which are both called the 
im aun g cmmon fort of Walls; nor do they differ from the ſecond, or 
m re inſerted fort, except in this, that the former is made. of ſquare 

ſmooth Stones, and this of rough hew'd Stones; but they are 


BY 


refent | 1 
2 8 
Walls 


tte Stones of every Courſe are, as near as can be, all of an 
cqual height, hence call'd yodomwmn ; but in the other the 
, tones are of an unequal thickneſs or height, hence called Pſeu- 
at the aiſodomum, which is the ſame that Vieruvius calls receeding from 
f Qua- | fa Square, hinting that the Inequalities ariſing from thence mult 
be tilled up with Flint, or ſome other hard Stone. 

1 IV. The Sixth fort of Walls the Ancients called \Eumaex- 
4% te rev, which was uſed by the Country People in Vitruoins's 

pinion i Time, hoſe Fronts were adern'd (as he calls it, 5. e. they were 
ought 48 ä faced 
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os Of ARCHITECTURE 
faced with a common Pand of ſquared Stones) the other Parts being 
formed of any Stones that come next to hand (viz. rough and ſharp 


pointed Pibbles, as they are found in their natural ſhape) being 
banded with alternate Courſes of Bricks, And Vitruvius alſo adds, 


That hi Countrymen being much for a quick Diſpatch, firſt erected 1 


the two Fronts or Outſides with Courſes of ſquared Stones after the uſual 
manner, and filed up the Middle with Cement; ſo that the Wall mas 
compoſed of three Parts. From which laſt Words it 1s evident, 
that in this place he doth not mean (as Goldman: ſuppoſeth) that 
fort of liquid Mixture for Walls, with which, after they had 


raiſed Planks up edge-ways on both ſides, at the intended 1 
Breadth of the Wall they 611'd the intermediate Space; which 


Mixture was made with Pibbles, Morter, and other ſmall 


Stones; which being well dried, and the Planks taken away, 


they ſtand firm, making an entire Wall, which afterwards may 


either be Plaiſter'd or Rough caſted. (See Fig. 8.) 


V. The Seventh (or, if this laſt be reckon d for one, the 
Eighth) fort of Walls is much like the preceding Sixth fort : oY 


Vitruvius obſerv'd this fort in ſome Monuments about the City of " 
Rome made of ſquared Stones or Marble, and within were in the 


Middle filed up wth refuſe Stones or Cement; but theſe are very 
apt to decay and fall down, which he afterwards teacheth how 
to prevent, mhich # to be done by keeping the Middle bellow (which 


afterwards muſt be filled with a liquid Mixture of Morter and WW | 


Cement) having built the Walli two Foot thick with ſquared Stones, 


Bricks, or common Flints, binding the Outſides with Iron Cramps 9 


and Lead through from ſide to fide. Which fort of Walls Peral- 
tius calls Crampone', from the aforeſaid Cramps of Iron, or 
Compound Walls, viz. becauſe it is made partly of angular Stones, 
and partly of Flints and broken pieces of Stones, and caſt pro- 
miſcuouſly into the Middle. 
VI. To theſe forts of Walls of Vieruvius may be added, as 
a Ninth, that which Wotton in his Elem. Lib. I. Pag. 10. men- 
tions are made of Flints only, which are to be ſeen in England, 
eſpecially in Rent, which was unknown, as he ſuppoſeth, to the 
Ancients, becauſe their Mettaliſts obſerving them to be fuſible, 
reſerved them for a more Noble Uſe. But this one General 
Rule may be obſerved in the Firſt and Second fort, taken out 


of Vierimius in the before cited Chapter; viz. That they re to be 
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Of ARCHITECTURE. 39 
5 being Euili with ſmall Stones, that ſo the Wallt being througbly filled and 
ſharp well compatted with Morter, they may endure the longer. Nor ought 
) being we allo, as Perraltius interprets, to ſpare for Morter in the reſt 
adds, of the forts; in which more Strength is to be expected in the 
erefled Uſe of little Stones than of great ones; becauſe the Morter 
e uſual more cloſely adhering to them, doth the more firmly unite the 
all was Mas. Which Reaſon is of no force againſt their uſing of 
ident, ſuch vaſt Stones as we read were laid in the Foundations and 
) that Buildings of the Temple, becauſe by reaſon of their immove- 
y had able weight there was little need of Morter to join them. 
ended VII. For the Strength and Firmneſs of all theſe forts hither- 
which to deliverd, obſerve the following Rules and Cautions. Firſt, 
ſmal! That the Wals, Pilaſters, and Columns be raiſed exaclly perpendicu- 
away, 9 4 lar, and that they anſwer to the Solid: i.e. They ought not to 


s may | * & reſt upon the Door Caſes, Windows, or other Apertures: For 

RE of the Weight of the upper Walls and Columns depend (viz. upon 
„ the the Windows, Go.) they will not endure long. Secondly, In Walls 
fort : 


x 
4 


City of | $ burnt on the outfide (if they can be got, or others that are made 
in the Rot an y hard Wood) ſ% that both the Fronts of the Mall being band - 


ver 55 2d together with thele Planks or Beams, may have a perpetual Dura- 
| . - . | . , 
1 how bleneſß : For thy ſort of Timber will never rot nor grow worſe for Age, 
which , but being either buried in the Ground, or laid under Water, will re- 


r and | 
Seones, pendant Walls, as Vuruoins calls them, that ſtand over ſome 
ramp; Apertures or Vacuities ſhould be eaſed of their own Weight, 


Peral- which (in Lo. Lib. VI. Chap. 11.) he faith may be done two 
tones, are void Spaces, as above Doors and Windows. Theſe Eaſe- 
pro- ments may be made two different ways; the firſt is to put o- 


ver the Lintel which ſupports the Wall, which is over the void 
Space of the Gates and Windows, two Beams; which lying 


d, as | 
; or reſting below, directly upon Pieds- Droits or Piers,” meet to- 


men- ig | | gs 

land, ; gether above. The other way is, to make directly over the 
o the void Spaces vaulted Arches with Stones cut corner-ways and 
fible, tending to one Center: For the Walls will be fo ſtrengthned 


neral by by theſe Eaſements, that part of the Wall which is below will 


not ſink at all, being eaſed of the Burthen of the Part above; 


| out f f 5 
to be and if ſome Defect ſhould happen in proceſs of time, it may 
ban 1 ” 


4 Of arcHITECTuRE: | 


be help'd without proping that above. The ſecond way of 
Eaſing is for Walls which are made to ſupport the Earth; for 
beſides the extraordinary Thickneſs which they ought to have, 
they ſhould have likewiſe Buttrices on that {ide next the Earth, 
ſo far diftant one from another as is the Breadth of the Wall, 
Se. (See Numb. 6 and 7.) _ 


* 
th 
- * 


CHAP WW 
Of the Proper Way of Laying Floors. 


J. D Uderation, or Floring, is a fort of Wall not erect, but 
X lying horizontally, otherwiſe called Pavement a Pa- 
vendo, 1. e. Ramming ; and according to the Difference of the 
place where it is to be made or laid, Vitruvius makes it of four 
ſorts, as may be ſeen in his Lib. VII. Chap. 1. To make the 
Ground Floors, he adviſeth us firſt to chooſe a place where the 
Earth is firm and ſolid, which muſt be made ſmooth and plain; 
but if the place be looſe it muſt be well ramm'd; and after- 
wards having cover d the Earth with the firſt Lay or Bed, call'd 
by him Seatumen, which was of flinty Stones about the Big- 
neſs of ones Fiſt among which was mixed Morter made of Lime 
and Sand. Then they laid the ſecond Bed, which he calls 
Rudus, made of leſſer Stones, of which there were three Parts 
for One of Stone, if they were new; for if taken out of old 
Buildings, five Parts of Stones or Pibbles would be required 
for two of Lime. 5 | 
II. To this firſt fort of Pavement or Flooring belongeth 
that of the Greeks, which they uſed in their Winter Rooms 
and dampeſt places, which Vitruvius commends in Lib. VII. 
Chap. 4- about the latter End. They dig the Earth two Foot 
deep, and after having rammed it well, they lay a Bed of 
Morter and Cement, a little ſloping from either ſide towards 
the Channel which conveys the Water under Ground: Then 
they lay aged af Coal upon the firſt Morter,and having beaten 
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of ArxcCuITECTURE. au 
tem well, they cover them with another Cement orMorter made 
Mok Lime, Sand, and Aſhes half a Foot thick, which they make 
level, and ſmooth it, when dry, with a poliſhing Stone 2 
rheſe Floors preſently drank up the Water, Spittle, and what 
ite was ſpilt, inſomuch that the Servants at Banquets went 
bare foot thereon without the leaſt Damage by the Cold. 
II. For the Second fort of Floors which are between 
.o Stories, there mult be particular care taken, that if there 
be any Partition below it, that it may not touch the Flooring, 
for fear leaſt if the Flooring began to ſink it might be broken 
upon the Partition which remains firm. To make theſe Floor- 
0 12. 1 | 1 
ings, the Boards muſt be nailed at each End upon every Joiſt 
to the End they may not warp : Theſe Boards or Planks being 
rovered with Straw, to hinder the Lime from waſting the 
"ZXET imber, the firſt Bed muſt be laid, made of a Mixture of 
Norter and little Stones, a Hand's breadth, which muſt be bea - 
en a long time with wooden Leavers, and fo it muſt make a 
olid Cruſt, which is to be 9 Inches thick: Upon it is laid the 
an or Ame, which muſt be at leaſt 6 Inches thick; it muſt be 
* ade of Cement, with which muſt be mix'd one part of Lime 
id two parts of Cement. Upon the Ame or Nau is placed 
ie Parement made with the Rule, afterwards it muſt be ſcraped 
and all the Eminencies and Inequalities taken off: After that 
nuſt be laid a Compoſition of Lime, Sand, and beaten Mar- 
le to fill equally all the Seams or Joints. 
We IV. For the Third ſort; if a Flooring to be made in the open 
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* uare, which ought to be hollowed at the Ends in the form of 
bk En half Channel, one Inch in breadth 5 then fill it with 
Lime and Oil mixed together. Theſe ſquare Bricks make 
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»2 & Moiſture from . g the Planks, it will be proper to pour on 
ss much of the Lees of Oil as they will ſoak up. | 
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az Of ARCHITECTURE. 


by the Latin: Truller (in Engliſh a Trowel) therefore Vieruvius 15 f , 
calls this Work Tralliſation, and to ſpread the Plaiſter Truliſure, 
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the Wall, will afterwards crack and fall off. 
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{cond a third. Ahd it is very evident 
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Of Plaiſtering or Troweling: From Lib. VII. Vi- 
truv. Lap. 2, » + © _- 4 


* | H E Walls being built, they are wont to be covered f 
1 with Plaiſtering to defend them againſt the Weather ; 
which becauſe it is performed with a peculiar Inſtrument, called 


eſpecially in plaiſtering the Rooms, which is done with Eime 
and Hair. Vitruvius alſo in Lib. VII. Chap. 2. calls theſe Pla 
ſterings generally Mhite- work, eſpecially that which is made 


only with Lime. For Philander notes at this very place, that 


theſe Plaiſterings and Incruſtations of the Walls, were made 
either with Lime only, and were call d Wpite- wor“, or witng 


Morter call d Gypſum Opus, or with Lime and Sand called Sand ® 
work; or with Marble and Lime, which they named Marble- 
work (by the Italians Stuc.) Concerning all which, Firſt, ob- | 
ſerve this general Rule; That the Walls are not to be coverd 
with Plaiſter till they are fully dried; otherwiſe this, being ex- 


poſed to the open Air and dried ſooner than the inner parts of 


II. The ſecond General Rule is: That the Plaiſtering be 
laid in ſeveral Cruſts or Lays, viz. fo that upon the firſt Lay 
(but not till it is almoſt dry) a ſecond be put on, and upon the 
om Vitruvius, that 
anciently they put 6 Cruſts ſucceſſively upon another, viz. the 
3 inner ones of Sand-work, and the 3 outermoſt of Mar- 
ble · work, with this Caution, that the firſt Layers be thicker, 
and the following ones gradually thinner, neither muſt any of 
them be laid with too thin Morter, which will not only become fall of 
Cracks, but alſo quickly looſe its ſmoothneſs ; which Vitruvius in Cit. 
J. p. 133. inſiſts upon in abundance of Words, and compares 


9 * 


this Wark for its Politeneſs to Speculumu. III. They | 7 


Of ARCHITECTURE. a3 
III. They took a great deal of Pains to run it many time o- 


"F#worked clean of the Trowel, which made it hard and white, 
nd poliſh'd it fo well that it ſhined like a Looking-Glaſs or 
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v. Plaiſterings ſo made ſerve to paint in Freſeo upon; for 
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/ 5468 
overed 
ather ; 
called 
rruvin: pon the former, and another Bed of Loam or Clay, and upon 
Aiſure, hat they laid Beds of Morter and Stuck, as is faid before. For 

Isime he Plaiſtering low and moiſt Places they had a great many o- 
: Plai- her Premonitions, within the Houſe eſpecially : As to what 
made elongs to the Out- parts of the Houſe, they were content to 
„ that laiſter from the Bottom of the Wall three Foot high with 
made gement; but for the Inner- parts of the Houſe, when the 
r with ound without was higher than the lowermoſt Floor, they 


| Sands | 1 ed a little narrow Wall againſt the great one, and left be- 


ſarble- Pvixt the two Walls only the Diſtance of a Channel or Sewer, 
„ ob- bich was made lower than the Floor, to receive the Water 
over d Rather'd againſt the Walls, whereby it ran out; and to hinder 
1g ex- be gathering of much Water, by the Vapours hapening to be 
rts of Encloſed between theſe two Walls, towards the Top of the 
Little Wall they made Vents to let it out; the Outſide of this 
ng be 1 | Little Wall was plaſtered with Morter and Stuck, as hath been 
t Ly ready faid. — 
n the V. But when the Place happen d to be too narrow, and 
that ould not admit of thoſe Counter-Walls to be made within, 
„ the hey put hollow Tiles one upon another againſt the Wall, and 
Mar- 350 
icker, { Tiles which were pitched over within, and were Demi-chan- 
ny of els, let the Water fall down into the Sewer, which Sweat 
from the Great Wall, and ſo let all the Vapours, which were 


ju WM Vall, 
generated by Moiſture, go out at the Vents. 
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B 5 — nailed Reeds to them alſo as we do Laths, and doubled it 
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44 Of ARCHITECTURE: |Mf 
VI. We muſt not here omit another fort of Plaſtering, be 
which was called by Vieruvius Cruſtationes Adactæ, as theſe hi. 
therto ſpoken of were called Indufz. Philander, in his Com- 
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but carved with Figures of divers forts of Animals, coloured or 


ſtained for Ornament, at the Pleaſure of the Builders; and to 
this Place belongeth eſpecially the Incruſtations of the Chineſe, Wl 
with which they cover whole Towers on every Side with Tiles 
made of Porcelane (fee Newhoff in Legat. Battava) which may Wi 
be ſeen to admiration at Nankinga and Pekinga, and in imita- . 
tion of which we have told you in Chap. 3. Numb. 5. the Dutch 
cover the Walls of their inner Rooms with a Baſtard Purcelane, 
VII. Nor will it be improper here to mention thoſe Golden 
Plates, by far exceeding all the Magnificence of the Chineſes, 
uſed every where by Solomon in covering the Walls of the in- 
ner Parts of the Temple, which is affirmed not only by Pro- 
fane, but alſo Sacred Hiſtory : For Eupolimus in Euſebius (Lib. 
9. Prep. Extrema) teſtifyeth, That not only two Brazen Column: 
were covered with pure Gold an Inch thick, but the Temple alſo was 
cover d or Overlaid on the Infide with Golden Plates of frve Cubits in 
Molten-work of the Founder, which were faſtned with four Silver Nails, 1 ; 
of a Talent in weight done in the likeneſs of Knobs in Rows, Ge. In 
which Words, as the ingenious Vilalpandus obſerves in Tom. II. 
P. 50 1. and not without cauſe, there are ſume things ſuſpicious 
eſpecially the Largeneſs of the above-mentioned Plates and the 
Weight and Matter of their Nails; but the thing it ſelf is con- 
tained in expreſs Words in Holy Writ: For in the Second Book 
of Chronicles, Chap. 3. among the reſt were read this; And the a A 
greater Houſe he ceiled with Planks of Firr, which he overlaid with 
Fne Gold; And a few Verſes after: And be made the moſt Ho, 
Houſe, and overlaid it with fine Gold, amounting to ſix bundred Ta- 
lents. And he alſo made Golden Nails ; ſo that every Nail weighed 
fifty Shekels. Conſonant to which is that mentioned in the Firſt Wl 
Book of Kings, Chap. 6. Verf. 19, 20, 21. And the Oracle 
in the Fore-part he made, and be overlaid it with pure Goſd, 
| and 


Te = and the Houſe alſo before the Oracle he covered with pure . | 
ny ld, 


>; 


* 
ring, d faſtned the Plates with Golden Nails. 
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999 > VII. about the Beginning of it, deſcribes in very obſcur 


e Dutch N ! 1 | R 
Rp <-another, are faſtned with Nails or Pins to the Frame or 
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the in- : , MS. 1 ; 
n- ad the like, except Oak, which i 
pro. | like, p » Which is apt to warp an | 
- = * in the Work. Having thus placed the Joilts 2 — 
As 1 the intermediate Spaces With twiſted Cords of Grecian Reeds. 
” 6 emp and with wooden Pins therein placed for faſtning ths, 
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CHAT K 
Of C ontracting the Walls thinner as they ariſe in 
Height, and alſo Making the Aperture. 
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I. Hoſe Contrattion which Vitruvius, in Lib. III. Chap. 2. 3 
| towards the End, preſcribes for the Shafts of Columns 
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"EIS 

1 SL 
+20 


upper Stones of the Houſe than in the Lower, but yet both of N 
them at the fame time perpendicular. Nor is it proper to make 
the Walls of Edifices decreaſing in a continued Acclivity or Re- 
clination, as in the Shafts of Columns, and in Walls ſupport- 
ing Banks of Earth (See Fig. XI. Numb. 1.) Which thus 
would have the Form of a ſolid Trapezium (which beſides o- 
ther Inconveniencies and Deformities, would be apt to lodge 
Moiſture and breed Filth) but to be contracted, as it were by 
degrees, ſo that from the Foundation Wall it may riſe to the 
Second Floor of a juſt and equal thickneſs, but a little thinner il 
than that of the Foundation; and upon this muſt be erected, a- 
bove the Second Floor, another. thinner on both ſides, Sc. As ſ 
in Fig. XI. Numb. 2. „5 | = 0 

11. But if any- One deſires to know the Meaſure of this 
Contraction of the Walls, Firſt, we muſt make a Diſtinction 
between Brick Walls ( whoſe Meaſures are according to the 
Model of the Bricks) and between other Walls made of hewn 
Stone: For the former, according to Vitruviis and his Foſlow- 

: ers, 


Of ARCHITECTURE. 47 
A , Scamozius and Goldman, mult be at leaſt in the U 
root, and therefore muſt be equal- in Thickneſs to the 
— ooh of two Bricks ; the next lower one of the Second Floor 
| ; the lowermoſt next the Firſt Floor ought to be three 
ss in thicknefsin Private Houſes, and therefore the Breadth 
be Fundamental Wall muſt be equal to the Length of 
bricks. But, Secondly, if you would accommodate this 


iſe in e Rule alſo to Publick Edifices (whoſe Height being grea- 
| "Tf requires a greater Thickneſs of the Walls) this may be 
naned eaſieſt of all, if here you make uſe of Bricks one Foot 
XK half long, inſtead of 1 Foot long: And by obſerving this 
hap. 2. thod in erecting the Walls, you will obtain this Advantage 
olumns HER th Caſes, That the Projection of every Wall will bear its 
ce the Wal nar, and the lowermoſt of all will ſuſtain eaſily the incum- 


bear a N t weight of the Building, to the no ſmall ſtrength of the 
le Structure. | 


to ſave II. But if the Walls are built of ſquared Stone, and receive 
and to rs or Pilaſters, either on their outer or inner Projection, 
ing let 1 ought to be as large as the Props to be ſet on them require; 
T'op to in this alſo, and the former Caſe, theſe Projections ought to 


al 2 ma to ſecure them from Rain: But becauſe theſe Sime 
in the 


| wy 3 
oth of "before this Inconveniency muſt be remedied with Scamillums. 


—_ 


5 
* 
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the loweſt Members of the Orders to be erected on them, 


make tine Particulars which might be caution d in this place, will 


or Re- = Whewn perhaps more conveniently hereafter, when we ſhall 
pport- 1 eſſedly treat of the Orders and their Application. 

h thus v. A particular Example of this way of Contracting the 
des o- ls we have from the Chambers included within the two 
lodge ls of the Inner Temple, of which we read in the Firſt 
ere by bk of K/gs, Chap. vi. Verſe 5 and 6, Cc. And againſt the 
to the * 


1 of che Houſe he built Chambers round about, againſt the Walls of 
hinner WS Houſe round about, both of the Temple and of the Oracle (or 
ted, a- iy of Holies) and be made Chambers round about, the nether- 
Sc, As Chamber was five Cubits broad, and the middle Chamber was 
ES CO Cuubits in breadth, and the third was ſeven Cubits broad: And 
OT this 


. out in the Wall of the Houſe be made narrowed Reſts (of Stone) 


 hewn 
oſlow- 
ers, 


nction d about, that ehe Beams ſhould not be faſtned in the Walls of the 
to the . E IS 


V. Which 
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ſtanding of which more rightly and eaſily, we have added _ 


as being of leſs ſtrength. But if, Thirdly, in the V Vindows s 
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V. Which words of the Holy Book, the Draught of Vil 7 
pandus in Tom. II. Pag. 281, clearly illuſtrates ; for the under. 


here the Delineation of a rude Figure, in which AB (Fg. 
XII. Numb. 1.) denotes part of the Wall of the Inner Temple, 


C and D two ſuch Prominencies with their gradual Contractions, 
on both ſides half a Cubit, upon which lie the Beams E F, 
GH, round the Houſe, and to theſe doubtleſs there were o. 
thers parallel to the Circuit of the outer Wall, with the like 
Reſts anſwering, over againſt them, to ſupport the Tranſverſe ©! 
Beams F I, G K, &c. and the Planks of the Floors which lie 
on them. And if we conceive both theſe gradual Prominencies 
to be quite continued between both Walls of the Temple, and 
perforated only in the Middle (Numb. 2.) for a Paſſage ; o 
if we ſuppoſe intermediate wooden Walls without this Conti- * 
nuation furniſhed with their Doors, we ſhall ſee the whole Pro. 
portion of the Chambers diſpoſed round the Temple, and the 
afore-mention'd Proportion of their Breadth. „ 

VI. And on this Occaſion we think it proper to paſs now . 
to the Apertures of Walls; by which word we underſtand in 
general, any fort of Perforation, eſpecially ſuch as is neceſſary 
for Paſſage and letting in the Light. But becauſe fuch a Per- 
foration doth not a little weaken the Solidity of the Walls, 
theſe Rules ought to be obſerved here, whereby we may pre- 
vent as much as poſſible thoſe Debilities in the Wall (for the * | 
reſt of the Rules, which belong to the Conveniency, and Sy- 


metry, and Ornament of Windows we ſhall give in their pro- 


per place) of which let this be the Firſt : The wide Windows "= 
and Doors in Temples and Coloſſean works are arched over, 
fo that theſe wedged Arches, not being liable to yield or give 
way, may ſupply the Defect of the lower Wall in ſuſtaining 3 
the upper One: For the rectilinear Lintels being as tranſverſe 
Beams of Stone at ſuch a length, would neceſſarily break by 
the imcumbent weight of the Wall above, although they were 
helped by Iron Props below. Secondly, Semicircular Arches 
(Fig. XIII. Numb. 1. ) are preferr?d before the ſtraighter, and 
alſo before thoſe which end in a Point after the Gotbick manner, 


and Doors, which be narrower, there be uſed a Parallelogra- _Þ 
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ick Figure for conveniency, the Danger of breaking the 
intel, in Walls built of ſquared Stones, may be avoided by 
hat Caution taught in Chap. 7. or in Brick V Valls (Numb. 2.) 
t may be prevented by an Arch ſtrengthning the Lintel above, 
nd within filled with a few Bricks; but the Arch will bear 
ee weight of the whole incumbent Wall. Fourthly, The 
ertures, both of Windows and Doors, anſwering to one a- 
Mother in the ſeveral Floors, ought to be ſer perpendicularly 
om the Bottom to the Top, the intermediate Walls keeping an 
Mritire breadth, and not lefs than the Apertures. But eſpecially, 
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Vall than the other Parts of the Building.) 
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CHAP. XI. 
. 9 | the Roof and Top of the Building, and Things 


A pertaining thereto. 


” A 


- 


= | H E Things which we may learn from Vitruvius 
_ concerning the Roof, are contained in his Second 
W* hk, Chap. 1. Conf. Lib. IV. Cap. 2, 7. and Lib. VI. Cap. 30 
t very obſcurely, as is his uſual way, but ( following our 


anan, and other ingenious Men) we ſhall put them in a 
Mater Light. Now we ſhall conſider diſtinctly both the outs: 

d Parts, immediately expoſed to Storms and VVeather; 
which firſt of all deſerve the Name of Roof or Covering 3 
"26 thoſe that are inward, which ſerve to hold them up. VVe 
* Il ſpeak firſt of the Inward , and next of the Outward 
III. The whole inward Part of the Roof is made up of di- 
pieces of Timber joined and diverſly ſaſtned together; 
i Situation, the Uſe and Names of every one of which 


* 


dhall conſider firſt of all. Thoſe Parts, which as the Baſe 
che whole Roof, are extended according to the Length of 
| | 3 TT 
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ways) as thoſe which ſlope obliquely four ways towards one 3 ” | 


into ſome Ciſtern, Ge. Laſtly, to all theſe, as a third fort * 4 4 
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the Walls (ab A to A, Eg. XIV.) are called by Vitruvilu Ca: 3 
tenæ, or Summers. The Pieces which immediately ſupport Bs | 
Ourſide of the Roof, meeting above in the Angle B, are called 
by the Carpenters Principal Rafters, and by the Palians Cabal, 
and they conſtitute downward that more extended Part of the 
Roof, where the Gutter is uſually made: Thoſe pieces of 4 
Timber which couple or joint theſe Rafters tranſverſely above 3 
C, are called Cellar- Beams. Theſe pieces which like Hypo. 
thenuſes obliquely ſupport both the latter and the former, un- 1 
der the Figure of a A, are called Capreols (D D) or Struts. 
The Middle piece ſupporting the Colar perpendicularly (D E) 
is called the Ning. piece or Crown-poſt. Thoſe Pieces which Vi- 
truvius, in Lib. IV. Chap. 2 and 7. calls Templa, according to 7 
a barbarous Tranſlation of him - which Philander allo ſeems 45 
to come pretty near) are Laths lying tranſverſe upon the Raf. A 1 
ters, upon which are hanged the Tiles; or if the Roof is to be 
covered with Mettalline Plates, on which broad pieces of Stone 
or Slates, inſtead of theſe Laths, are uſed Boards or Planks; 4 1 
and, laſtly, to theſe are faſtned the Plates, and with Nails; 
(Virus. Lib. IV. Chap. 2. Pag. 63. C. 4.) alſo with us, in the g J 
latter Caſe, Planks are laid ceanrerſely upon the Rafters inſtead 
of Laths. 

III. Concerning the Exterior Form or Figure of Roofs, this | 
general Difference is to be noted, That ſome are very much .- 
{loping, either on one, or two, or more parts; or plain above 
fit for Galleries, and which muſt be ſurrounded with Baniſters, I 
Ge. The firſt Species of the former kind being ſteep only on 
one ſide, is called by Vitruvius Tectum Deliciatum (or Penthouſe.) 9 
Thoſe which are ſteep or ſloping on both ſides, in Vieruvius are bl 1 
called Pectinata or Diſpluviata (i. e. Roofs caſting the Water two 9 


common Apex or Top, are called Teftudinars or Bending Rofl. 
Where the four Penthouſes meet at the Quadrangle or Open Gl. 
len, below they have Aqueducts or * to receive the 3 
Water, from whence it is convey'd through one common le- 
den Pipe (which ſhould , if poſſible, be placed out of ſight) 


Roofs, are oppoſed thoſe called * , Or Spires, with their | 
Hemiſpherical C pals 75 & e. 


5 by. 15 Of 4 R C HIT E C T UV R * 51 
8 = 1V. But before we ſpeak of the Exterior Roof or Covering, 
t the and the various Materials of which it is made, we ſhall firſt 
5 alled paote thele general Cautions from Morton, Part I. near the Be- 
abali, Finning of it: Firſt, That theſe two Extremes muſt be avoided 
f che 3 Roof, that it be not too heavy or too light, becauſe the 

rſt ſuffers the vulgar Objection of the too great preſſure of the 
ower work : The other contains a more ſecret Inconveniency, 


VA 


4% 
Wo 1 
ces ot! 
bo 1 


Hypo- or the Roof is not only a bare Defence, but alſo the Band and 
ay of the whole Structure, and therefore requires a conveni- 
DE) rt Gravity. Secondly, That reſpect muſt be had to the E- 
1 Pa 
ich Vi- o. e on one fide than another; and hence it is that Palladius 
ling to sa wiſe Architect) would have the inner Walls ſuſtain a 
e Raf- 
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| Stone | "he Parts, of which two ſerve for the Elevation or Height of 


ted of diligently by ſeveral, but by none fo learnedly as 
in above = ly and mathematically demonſtrated the ſtrongeſt ways of 
ning the upper Timber which make up the Roof. 

V. As to the Outer Roof or Covering, and its Materials; 
nthonſe.) irſt, Thoſe which are made of Reeds, Straw, and ſuch like 
ius are andalous Stuff, are not in the leaſt allowed of in ArchireRure, 
ater two rcondly, Thoſe which are made of Metalline Plates are bet- 

rr but coſtly, nor are the Metalline ones alike profitable: 
ng Re. or, Thirdly, thoſe of Lead are bath too heavy, are crack'd 
pen Cal- the Heat of the Sun, and being melted in Fires, create 
eive the Manger to them which come to extinguiſh it. Fourthly, Iron 


f ſight) |; Plates of Copper or melted Braſs, which were uſed in co- 
d fort of ring Solomon's Temple, as we have already hinted towards 
ith their he Latter End of Chap. 3. and with which the Temple Pan- 
eon at Rome was covered called now La Ratunda, which Vi- 

| | D 4: = lalpandus; 
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and others prepared with leſs Art, and uſed throughout 


great weight, not to be born without the Help of a foe * 
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lalpandus, in Tom. II. Pag. 565. Lib. I. ſayeth, was at laſt unco: 
vered in his Age; theſs indeed will endure for Ages, but re- 
quire the Treaſure of a King. Sixthly, But to be covered 


with Gold, which Goldman ſuppoſeth of the Inner Temple of 


Solomon, this was worthy for the Houſe of G O D alone. Next 0 
to Metals, the fitteſt Material for covering Roofs is Stone, 
although this alſo requires a Choice, and commends it ſelf more 
for one Form than another : For, Seventhly, thoſe Latoftre, | * 


or thin pieces of Stone, with which an ancient Caſtle in the 


Suburbs of St. Germans a la Hay is covered, and which Palad;- 
us, Lib. IV. Chap. 19. deſcribes accurately with their Junctures, 5 


Voighland and other places, preſs the Timber-work by their i 


Arch. There is alſo a lighter fort of Covering, made of thin 
pieces of Black Slate, and which is very handſome, but are 5 
apt to be blown off and broken by the Wind. Ninthly, Of A 
Factitious Stones; The common ſort of Tiles make the Roof 
look pretty handſome, and are durable enough, only in Fires, 0 
by their flying to pieces, they hurt the Helpers. Panziles b 9 
the alternate Poſition of their Cavities fortihe the Roofs curi- : 
ouſly againſt Rain, and are much ſtronger than the former, 
but are triple their Weight : But the Gutter-Tiles, which we 
have deſcribed in Chap. 3. Numb. F. are handſomer, and require 
leſs Expences, and are moreover a ſafe Covering enough. Of. 0 


Roots ſee more in Paladins, Lib. II. © 6. 
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ple of ff! 11 4 T 
f more 4 4 od the various Sorts of Fulcrums or Frons 
in he 2 10 R the Strength and Perpetuity of Works, eſpe- 
Palladi- 1 1 ; 


| * cially for ſupporting ſtrongly the Weight of the Roofs, 
Cures, 1 rchitects uſe ſeveral ſorts of Props, of which ſome things are 


ughout OK re to be noted in general. The Firſt fort are Buttrices (by 
zy their bu Be Lalians called Conereforti) which are for ſtrengthning Walls 
. Rrong 1 3 at are heavy loaded, and their Fiſſures and Swellings out, 
of thin a for preventing their Fall as much as poſſible ; of which 
but are 0 bave given one Form in Chap. 6. Numb. 6 (Fig. IV.) here 
hly, of e you with others that are moſt in uſe : Gee Fi ig. XV. 


he Roof NJ Ni mb. I, 2.) 
in Fires, | "i ll. The Second ſort are ce and Pilaſters, by the Italians 
nile by , and Pilaftri ; the former are round, the latter quadran- 
fs curi- "Mr, owing their Original to the Trunks of Trees, having 
former, * N of r their Bark only taken off, or hewn ſquare in the Form 
hich we 68 2 quadrangular Priſm ; with which formerly they propp'd 
require 1 the Roofs of their Cottages, placing a ſquare Stone under 
gh. on m, leſt they ſhould rot quickly by the Moiſture of the 
1 2 Wrth ; and upon them they laid a thick ſquare piece of 
0 0 Enk, that the weight of the incumbent Roof might not cleave 
em: Which Thing afterwards gave riſe to the Baſes and 
. of Columns, eſpecially in proceſs of time to the Iron 
ings, which preſerved the Shaft of the Column from cleav- 
Whence to this Day every Stone Pillar or Pilaſter (Fig. 
V I. Numb. I.) hath three principal Parts; the Baſe A C (by 
> Lalians La Baſa;) the Shaft GD (II Fuſto ) which is lar- 
r at the Bottom to a certain height, and afterwards is made 
1 per to the Top, in imitation alſo of the Trunk of a Tree, 
1 A p. 5 d the Capital (1! Ca pitello.) 

_ 3 1 Ill Upon theſe * as hath been ſaid, reſted the Roof 
1 Fcheir Cottages, and the wooden or dn Walls, or others, 
9 gere either erected only between them, ſo that part of the 
1 D 3 Pods 


54 Of 4RCHITEETURE. 7 
Poſts or Props was hid within the Walls, or they were built 
within the Poſts, fo that they might walk ſecure from Rain be- 
tween the Walls and Props of the Roof; in imitation of both ” 
which at this time in Structures of Stone, the Columns and Pila- 
ſters ſtand either ſeparate and entire from the Wall, or ſtand out 
only in part from them, which with this Addition are there 
called Pied - droits ( Miezzo-Pibaſtri.) But for the more firm 
Connexion of the whole Work, and the eaſier Supporting it, 
upon theſe Fulcrums or Props lengthways is placed a ſtrong 


33 
FA 91 


72 
"4 
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Beam or Architrave E F (Numb. 2.) and upon theſe other 
Pieces are laid tranſverſely G H, called Summers, whoſe Ends 
reach out on the Fore part: Laſtly, upon theſe are placed the 
Lintels of the Roof, with the principal Rafters, which whole 
Fabrick obtained the Name of Trabeation, and afterwards kept 
it in Stone Buildings alſo, in which ſuch things as theſe are 
turned into Ornament: The Germans call it Das Gebalte, 
but the Iraliars having reſpect rather to the Modern Scope than 
the Original, call it L?Ornamento. After ſome Space of Time 
Architects ſometimes raiſed their Columns and Pilaſters upon 
a new ſort of Prop, which in Greek is called Stx/obatum (b 
the Iralians Piedeſtilo, or perhaps more rightly Piedaſtallo) in 
Engliſh Pedeſtal: Laſtly, Calling the whole Compound of the 
Seylobatum or Pedeſtal, Column, and Trabeation, an Order; 
and in every one of theſe Parts of every Order (which after. 
wards were in Number Five, as we ſhall ſee at large in its. 
Place) they obſerved Three other leſſer Portions, which we 
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the Scamillum lying upon it (La Sorto-baſa,) In the Column it" 
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ſelf are the Three Portions mentioned in the preceding Para- 
graph. Laſtly, In the Trabeation, Firſt, The Epiſtylium (“ 
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re built 9 From the Bottom of the Buildings through their whole Height, 
Rain be- hence called Perpetual Columns, which were uſed moſt by the 


5 
en 
O bo e 
7 = \ 7 


” 
1 


Ancient Romans, but at this time the People of Genoa, e. g. u- 
nd Pila- ppally diſtinguiſh the whole Front of their Houſes with T'wa, 
tand out i hd the Venetians with Three Orders (which muſt therefore 
re there e always ſo much the ſlenderer) doing it more for Ornament 
ore firm 1 nan Strength. But there remains yet another ſort of Prop, 
rting it, Nurpoſed for the ſupporting of Arches, and ſomething like Pi- 
a ſtrong | aſters or Buttrices, which, becauſe it is frequently placed nigh 


ſe other 


, or behind the Columns, is called Paraſtata, by the Italians 


* 
„ 
7 227 a 


cta, and is furniſhed with its Baſe, its Trunk or Shaft, and 
FxﬀCapical ; which laſt is alſo called ImpyF, by the Latin: Incumba, 
= Wchough the fame Name is alſo given to ſuch Prominencies, 
bi hich without a Paraſtata or Pilaſter bear the Arches or other 
urthens that lie on them; of which Philander gives us a Fi- 
re for Lib. VI. Vitruv. Chap. 2. Page 12.1. 


2 4 
. 


v. Moreover to Props are to be added, and in this place 
P nerally to be mention d, Firſt, The Zaumes or Poſts of Win- 
ss and Doors (by the Italians Erte) which ſupport the Lin- 


"1 
& 14 
4 N 


** N 


um (by of the Apertures, and the Timpans or Frontons. Secondly, 
fallo) in PPows (by the Iralians Cortelle) which in the form of a Square, 


" 298 V. K , b 


d of the rn'd on the Fore part with a Volute, are joined to the Poſts 


r . . . „ 
1 Ordo, ſupporting the Lintels, and keeping them from running out 
ch afte 1. 1 1 ; er ally. : Thirdly, The Modillions ( Modiglioni ö and Pſendomo- 
lion, (or Falſe Modillions) and the like Props, which are to 
hich we 8 : x 
De deſta, ft ay, and to which the Dentils ( Identili) are deſervedly num- 
WM 
«) wid , or Elbows and Modillions, but greater, being commonly 
ed in Coloſſean Buildings. Fifthly, The Wedge, or Key- 


3 
ge in itz g f 1 bb . . 4 ! 
| Wpport the Weight of the Corniſhes that reach out a great 
red. Fourthly, The Canterio, which is a Prop like the An- 


one (I Canco ) ſhutting the Top of the Arch, and chiefly 
earing the Weight of the incumbent Wall; which being 
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ig Para- 


rum (L _—_- Was _ : 
ly, The | pmething protuberant and adorn'd with Volntes or Leaves, like 


7 9 


y diſtin 1 he Ancons or Elbows, is called Hyperthyrum or Chambrances (by 
(hall be e aliens II Seraglio) differing from the Ancon chiefly in this, 
| hat this Latter hath the ſame Breadth above and below; the 
uſed al. Former like the Wedge, being leſs at the Bottom. Sixthly, 
uttrices ; 8 he Baluſtres ſupporting ſome Pluteus (by the Italians called 
4 Popgio.) Seventhly and Laſtly, The Azlantes ( Schiav: ) 
| d 
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and Caryatides, i. e. Statues of Men and Women, like Columni iſ 


and Pilaſters, bearing on their Shoulders ſome part of the Edi. 
| fice, being thus formed for Ornament fake, or for the Remem. 9 


brance of ſomething, but at the ſame time ſerving alſo for- 


Props. (Of the Cartider, fee Viera, Lib. I. Cap. 1.) 1 


CHAP. XIII. 
/ Ruſtick Work. 


J. F OR the Strength and alſo for the Ornament of thoſe 
| Structures which require a greater Firmneſs and Plain- 
gneſs than others, the Ruſtick Work, ſo called, is very proper; 
by the Iralian, called L Ornamento Riiſtico; which, of the Five 
Kinds of Edifces, ſeems, as it were, chiefly to belong to that 
called the Tuſcan Order, as being the moſt plain and ſtrong, If 
as we may oblerve from Lib. IV. of Serliu, who hath given 
us a pretty many Examples of this Work, and gives many 
more in his Extraordinary Lib. uli. de Ports, Now this Ryſtick -: 
Work receives its Name from the Rough-caſt uſed in Country 
Villages, with which they defend their Walls, as with a 
Breaſt-work, againſt the Injuries of the Weather, being made 1 
with little Stones in it to make it rough. | 7 
II. The above-mention'd Serlius explains, beſide the parti- 
cular Examples juſt now alledged, four General Methods or % 
ſorts of Rf ic Work, in a certain particular Page, which, as 
I take it, is 252 ; (ſee Fig. XVII. Numb. 1.) The Firſt and 
ancienteſt Sort, conſiſted of ſquared Stories, hewn ſmooth e- 
nough as to their Junctures and Seams, but on their Front or 
Exterior Face rough. The Second Sort (Numb. 2.) made the "MF 
Front either plain and ſmoath, of Stones ſticking out farther, . 
or cut more finely like Diamonds. The Third (Numb. 3.) 
alter'd this Diamond-like Form other ways, inſtead of the i 
Edge in the Middle, it contained plain Tables, ſometimes 
broader and ſometimes narrower and higher, Laſtly, ” 4 
7 | | Fourth iſ 


| N 
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dä . 1 ourch (Numb. 4.) joining the two former Forms elegantly 
he Edi. gether, and - blending them alternately, hath produced that 
emem« 7 * hore beautiful Work, which above all the reſt hath deſerved 
ll for be called by the Iralians 2 punte de Diamante, yet it received 
wo I Original as theſe other, from the Ruſtick Work. = | 
Ill. But the Curioſity of Architects and Workmen reſted 
r in thus altering the various Forms of Ruſticl Nor, nor 
ithin the Limits of the Tiſcan Order, as their native and pro- 
Ser place ; but according to their various Fancies, mixed it ſo 
ech other more delicate forts of Ornamental Work, Ge. that 
8 me Edifices became wondrous pleaſing and beautiful. Laſtly, 
. rom this Ruſtick Nor was formed another ſort of Work called 
1 3 tiale, but temper 'd with an ingenious Miſcelany of fine Or- 
ments; which is curiouſly deſcribed by many Examples in 
f thoſe Y &1;us's Extraordinary Book de Portis. 

lv. Of this Rytick Work there is no diſtinct mention profeſ- 


proper; ly made in Vitruvius, that I know of, except what is ſaid by a 
ne Five | tin Barbarous Commentator on this obſcure place, Chap. 1 I. 
to that 3 0 4 ; Li b. VI. Seeing that the Key Stones or Wedges being preſſed by the 
ſtrong, * of the Walls preſſing themſelves through the Foints to the Cen- 
1 given © ou thruſt out the Impoſtsy in thi; place (ſaith he) Vitruvius 
; many Jens to hint at the fort of Work which we call Ruſtick, which ix 
| Roſtick, 5 2 a 2 with great Stones divided by Foints ; (See Fig. XVIII. ) For 
ountry # 1 8 Diviſions of the Wedge like Stanes he calls Coagmenta ; but the 
with a 1 ages are joined ſeveral ways, and are of divers ſorts : For ſometimes 
p made =. 1 tþ Y are made with rough Stones, ſometimes with plain; ; in the man 


ne they are diverſly divided: But thoſe which fall in the Arches and 
1 1786, ought all of them to anſtver to one Center, and the middle one 
$ 1 7 6 ought to fall upon the Perpendicular of the Center in the Middle. 
is barbarous Interpretation of the above-cited Book, tending 
i and L Webs Reſtick Warks we ſhall leave to the Judgment of Others. 
zoth e- 
ront or ü 
ide tge 
arther, 
mb. 3.) 
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SECT ION II. EE 1 


Of the R U L E 8 relating fo the Conv 1 
mency of Edifices. f 


Cc H A P. J. 


Of the Conveniency of Structures i General, ail 
Particularly concerning their Convenient Place an. 
Situation. A 


I, O the Conveniency of Structures appertain all 

thoſe Things in general which facilitate the 

Uſe of every Thing, and are conducive to the 
eaſy and rightly performing the Buſineſs or Office appointed 
for every Work, either publick or private; for the whole, or 
the parts ſeparately ; ; fuch are, e. g · the Place and wholſome 4 
Air, tending not only to the Health of the Inhabitants, but 1 5 
alſo the Preſervation of the Goods, Oc. Secondly „A Light I; 
ſufficient for performing the Buſineſs required in every fort of 1 
the Building. Thirdly, An eafy and ſhort Paſſage to every Part, 
eſpecially thoſe which are of a more frequent and neceſſary uſe. 
Fourthly, A fit Accommodation of the ſeveral Parts or Room: 
to the variety of the Annual Seaſons, of the Air, and of the q 
Daily Light and Heat. Fifthly, A Figure or Form agreea- 
ble to the Uſes of every Fabrick. Sixthly, A congruous and 1 4 
fit Diſtribution, Co-ordination, and Correſpondence of the 
Parts and Rooms rightly adapted to the Uſes for which bey 8 4 
are intended, Go. Of every one of which we ſhall now treat [ 


ſeparately, 


: , 
. 


 AGirately, eſpecially of the moſt uſeful and neceſſary Things 

hereunto belonging. Emo 
III. And as to the Conveniency and Wholeſomneſs of the 
ee, we have. ſeveral general and alſo particular Directions 

n icruvim, Lib. I. Ch. 3 and 4. and in Pref. Lib. II. which 
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4 4 
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; AY hort amounts to this; Firſt, For Cities and Towns, we 
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* 
1 
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nging ſuch Wares as are of our own Product, Manufacture 
* REDO 105 | » 
SE Growth, and that can be beſt ſpared for thoſe foreign ones 
imported, leaſt the Architect ineur the ſame Diſgrace as did 


1 Qi: ates, Pref. Lib. II. Secondly, An healthy Air muſt be 


* 
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"0 "4 " SET » | 
ien, ſuch as is in high places, and free from Foggs, and 


a 
* 

8 
8 
* 
3 WT; 


. 


al, and renns, nor having the Sea on the South nor on the Weſt: 


Ing for the ſafe and convenient placing of Inanimate Things, 
co adviſeth, Thirdly, That the Lights in the Wine-Cel- 
rtain all chould not be made towards the South or Eaſt, but towards 
rate tze North, becauſe the Heat ſpoileth the Wine; The Grana- 
e to the muſt be the Upper part of the Houſe, and from the Sun; 
ppointed | n Fourthly, taking the Cuſtom of the Ancients for a Rule, 
hole, or | o when they deſired to know if the Place were healthy or 
rholſome It, they viewed the Intrails of the Beaſts when killed, and 
nts, but "58 ticularly their Livers, and from the Rottenneſs or Soundnelſ; 
A Light eof they judged of the Goodneſs or Badneſs of the Wa- 
; fort of | Ws, Paſture, and the whole Place. Fifthly, and Laſtly, Of 
ery Part, 7 larſhy places, takin g thoſe for the moſt Healthy, which are 
Tary uſe. ate towards the Sea, to the North or North-Eaſt, lying 
r Rooms 7 gher than the Shore; ſo that having digged Trenches the 
d of the Water may be conveyed to the Shores, and rhe Sea being 
agreca- Pelled by Storms may overflow the Marſhes, and with its 
ous and I terneſs and Saltneſs deſtroy the venemous Inſects, Ge. 

e of the | III. To this Choice of a convenient Place to erect Stru- 
ich they 1 5 tures upon, may alſo juſtly be referred the Expoſing or Dire- 
ow treat Ption of the Edifices themſelves to This or the other Quarter of 

? the 
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the World, already hinted in the preceding Numbers ; of wh 10 3 

manner of Situating or Placing a City to be built, Vierwnin N 
treats in Lib. I. Chap. 6. concluding it then rightly to be placed 1 15 
If the Winds are prudently excluded out of the Streets, which if % Fo 

are Cold they offend, if Warm they vitiate or corrupt, if Moift the 4 
are obnoxious alſo ; and for an Example producing Mitellina, 2 A 
City in the Iſland Lesbos, which is magnificently and elegantly % 
built, but not prudently ſituated, viz. ſo that when the South 1 
Wind blows, the Inhabitants are ſicæ; when the North-weſt # | 
Wind blows they have Coughs ; when the North Wind blows # 


they are reſtored to their Health, but in the Lanes and Streets 1 
they cannot endure the Vehemence of the Cold. But as this Ad- 
vice of Vitruvius may be of uſe in thoſe Places and Climate; 9 
where there are very cold and high Winds; ſo there cannot 1 
be preſcribed any certain or univerſal Rule concerning this Di- 7 

rection of the Streets: But of ſome places which are to be the 

Receptacles of new Towns and Cities, their common and dif. 9 
ferent Clime, and its general Habit, or the particular Condi- by 
tions of them, not only in reſpe& of the Winds, bur alſo of 0 
the Sun's Heat and other Qualities, oftentimes only proper to 
one place, muſt firſt be well underſtood, before the Draughts 
of the Buildings or Streets be made ; which requires much 
Skill and Prudence in the Architect. Following the ancient 
Example of Vitruvius, we ſhall preſent you with a latter One 
from the New World, of the City Panama in that Iſthmus, g 
which ſeparates North America from South, built by the Spani- |} 
ards , which Place is not only reckoned inconvenient , as ha - "4 I 
ving the Sea on the Weſt, which by its perpetual noxious Va- 
pours is prejudicial to the Health of the Inhabitants, but alſo the bf . 
Poſition of it is to be blamed, becauſe the Streets lying Welt and 
Eaſt, are perpetually expoſed to the Heat of the Sun, which 
is nan! in their Vertex (for the Town lies in the Torrid Zone, |. 1 
not far from the Equator) and by this Means in clear Wea- 
ther they become quite uſeleſs ; whereas it had been much more 1 
prudent to have made them South, becauſe then they would 


conſtantly receive the cool refreſhing Preezes of the South 


Wind, which is contrary to the Nature of our Southern Winds © 5 
IV. But among the more particular Rules, taking their be 
Conveniency from the Poſitian of the Edifices and their 2 | 13 
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of which 1 F certain Quarters of the World (one or two of which we 
Vieruviu ff Ne already mention d from Yjeruviug, in Set. II. Numb. 2.) 
e placed, * Re alſo are to be reckon'd ; Firſt, That the Oil Cellars re- 
ch if thy .\ ee a contrary Poſition to the Wine Cellars, viz. that they 
loift the | ive their Light on the South Side, and towards the Warm 
telling, 2 4 Eoions, ſo that the Oil may not be congealed, but kept thin 
leganty be Heat of the Sun. Secondly, The Ox-Stalls of Farm 
ie South | Muſes ought to be placed conveniently near the Kitchin, and 


6 
1 look towards the Kitchin Chimney and Riſing Sun; on the 

Ytrary, the Stables ſhould look towards the South, and be 
d Streets \ "nh Wed from the Chimney and Riſing Sun, becauſe the Fire 
this Ad. es the Horſes ill Coated, and the Light of the Riſing Sun 
Climate: 5 ps them from Sleeping. Thirdly, The Winter Dining 


e cannot "= Noms and Baths ought to reſpect the Weſt, as being the 


rth- weſt A 
d blows v7 


this Di- 3 vmeſt Quarter in the Afternoon; but the Spring and Au- 
o be the nal Dining Rooms ſhould look "towards the Eaſt : Laſtly, 
nd di. be Summer Rooms to the North, for Reaſons eaſy to be 


Fed by any one. Fourthly, The Libraries ought not to 


alſo of 1 4 E k to the South or Weſt, becauſe the moiſt and warm Winds 
roper to . Ping from thence, breed Worms, and deſtroy the Books 
Yraughts þ Mouldineſs. (Lib. VI. Chap. 7.) 

_ . Therefore Vieruvius prudently 7 viſa 3 in Lib. VI. Chap: 
ancient 4 1 bar we muſt conſider in what Regions of the World the 


ces are to be placed; for in Egype we muſt build one 


ter One | 44 

Ithmus, 2 in Spain another; after one manner in Pontus, after ano- 

0 Spani- | 8 iP oh at Rome, Gc. e. g. In the Northern Climates the Edifices 
KAR aht to be made with bending Roofs and very cloſe, not lying 

es Bi. en, but turned to the warmer Regions; but on the contrary 

alſo the 1 er the Force and violent Heat of the Sun in the Southern 


| A 4 
, 1 A C duntries, they muſt be made more open, and turned to the 
reh; fo that by this Means we may remedy the Inconveni- 


] Zane, > cies of Nature by Art and Induſtry. - - 

r Wez- | 9 VI. And if we ſhould add here, according to our uſual 
ch more L anner, ſome things concerning the Place and Situation of the 
y would mple at Feruſalem: It was a Mountain, which in Ezekzel, 
e South | | 18 77 xc. Ver. 2 and 35 is ſaid to be very high, dix. the Moun- 


Wind 10 Wt m_—_ Vilalpandus ſuppoſing it to be thus called from its 

ng their eight, and therefore was a healthy place choſen out for 
8 ble Multitude, bo 

eir Pam he innumerable Multitude, both of the People of Irael, who 
—_ _ "_ 
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according to the Command of GO D, came three times 4 
Year to this. Edifice of the City (which Nn given to it by 10 3 
Prophet, how rightly it agrees with it, Vila/pendus teacheth i | 
Tom. II. Pag. 162. D. 2.) and alſo of Foreign Nations which | 
came hither ; but the Poſition of it was ſuch, that the fou 
Fronts of this exceeding large Structure faced the four Card. 
nal Quarters of the World; and that which reſpected th. 
Eaſt, being the moſt magnificent of all, led directly to wy ; 
Inner Houſe of GOD: But moreover, the open Areas o 1 


covered above, that no Wind Whatever, let it blow from whenel 4/3 
it would, could be ſo powerful, but that its Force, how grez! 
ſoever it wight be, could: eafily be avoided ; which the hot 9 
Diſpoſition and Diſtribution of this Holy Houſe, being oy 

follow in its yy place, will ſhew to the Eye. 3 
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CHAE It 
8 Le Convenient Proviſion 70 ; be FRE for the Re- 
eed the "if * or Conveying 7 Li iht into the Houſes. 


1 E ought to ky: care that all Edifices be made as 
h ' 1 4 light as poſſible ; and Yitravius adviſeth the ſame in 
e 2 VI. Chap. 9. p. m. 11 7: and ſound Reaſon teacheth us the 
905 Þ, ſeeing that the Uſe of Light is very neceſſary for all Bu- 
i 4 : Now tis eaſy to have Light enough in Villages and 
Wurbs, and in Houſes ſtanding apart, which the Ancients 
G 3 2 Iflands, becauſe there is no adjoining Wall to hinder the 
t from coming in; but in a City, either the common 
bt of the Walls, or the Narrowneſs of the Streets cauſe 
4 5 W:neſs in the Houſes; therefore our worthy Maſter, in the 
e.cited place, preſcribes theſe General Rules: Firſt, 
c Side where the Light ought to be let in, extend a Line 
1 > word) from the Height of che Wall which ſeems to binder, 
4 2 ut place where the Light ought to come in; and if from 
Wo Line, when you look up, there can be ſeen a large Space of pure 
| % Air in that place the Light will come without any Impedimene. 
1 ndly, VI ben there ij no Conveniency of letting in the Light thro” 
3 * i ides (eſpecially being hindred by the Beams of the Houſes chem- 
X 3 , & che Lintels, or by Frames of the Roof and Eves, &c.) cut 
o, and by removing the like Impediments, thus the Light may 
4 2 ere in. Thirdly, In a word, From what parts ſoever the Shy 
6e. cen, through thoſe Parts let Places be left for VVindews, thas 
i Houſes and Rooms may receive Light enough. For the ex plain- 
which Precepr, a certain Obſervation of my own may ſerve, 
hich I find, that in caſe of neceſſity (when an inner Room 
70 g. XIX. cannot be ſufficiently furniſhed with Light by 
Window E, by reaſon of — Houſes ſtanding too near) 
Light may be let in through a Dormon Head, or Window- 
Aenne of the Roof A B, and then through a Hole in 
an C D made * Lattice Work. 

. II a And 
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ver abſorb the Force of the Light; whereas, on the contrary, 


Joyning on both ſides, the moſt convenient place of all is the |; 


for other Cauſes to be ſhewn hereafter, and alſo for the grea- 


_ greater Height than Breadth, becauſe the Light uſually fals 
upon them almoſt all the Day; and a greater and ſtronger 3 
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II. And this fo great Neceſſity and Uſefulneſs of Light in 


the Parlours and the reſt of the inner Rooms, but eſpecially? 


(which Vitruvius adviſeth us in particular in the fame place) in 
the Paſſages and Stair Caſes (where People meeting one ano , 


ther, and oft times carrying Burthens, for want of Light 


would be apt to run againſt one another) is the Reaſon tha. 
Architects commonly reject, Firſt, Painting upon the Glaſ, 
which darkens it. Secondly, Wide or large Porches built} 
before the Houſes, and intercepting the free Ingreſs of the Light 
through the Windows. Thirdly , Alſo dark Pictures and 


Paintings upon the Walls of the inner Rooms, which rhoreo.® 


Walls, Roofs and Ceilings being whited increaſe it by Refle® 
xion, Sc. | 5 . BY 

III. From this General Head ariſe ſeveral other Particula 3 
Rules; Firſt, That the Windows of Bed Chambers and LI 
braries ſhould look towards the Eaſt, (See Vitruv. Lib. VI. c: © 


7.) becauſe their Uſe requires the Morning Light. Secondly % 


That the chief Fronts of Buildings ought to face the South, © 
which Quarter affords the beſt Light, both for illuſtrating the 
Chief Rooms, and alſo the External Ornaments of the Frontif- 
pieces. Thirdly, That if we are to build between Houſes ad: 


o 
» 


Corner of two Streets meeting tranſverſely, from which the 


two Fronts of the Houſe receive abundance of Light. Fourth-,* 


ly, That if ſuch a place can't be had, the Front of the Houſe: 
included between two others, looking into the Street, muſt be 
made ſo much the wider or longer, viz. that it may contain 
ſeveral Windows. Fifthly, That in this Caſe eſpecially, the. 


Habitation ought not to be without an open Back Yard, both 


ter Admittance of Light into the Back parts of the Houſe, 
Sixthly, That Quadrangular Windows are to be preferr d be- 
fore Arched ones, which are as broad as they are high, ſeeing 
that the former take in more Light than theſe latter; a of "3 
Quadrangular ones, thoſe are to be choſen rather which have ; 


wy 


Light comes through a Biquadrate Window (which is the molt Jy 
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Of ARCHIT ECTURE 65 
onvenient Figure of all theſe ) whoſe Height is double its 
eſpecially Wreath ; than through another of the ſame Area and Di- 
place) n enſion, whoſe Breadth is double it Height. Seventhly» 
one ano· hat the Pinacorhece, i: e. (according to Foros Tranſlation 
of Light WF ir, near the Beginning of Pare I. Elem. 96.) certain Repo- 
zaſon tha Nories of rare Works of Painters or others, which by the Fa- 
. are called Seudioli; and the Shops of thoſe which paint either 

hes buil: ch Pen or Pencil (the former of which Vieruvius ſees to 
Wention under the Name of Plum irus, or Workers in Feas 


L 


8 
. 7 
AI 2 


ib. VI. C, © 1 dy Groves; againſt which Superſtition the Chriſtians are 


Secondly, ſo much the more rightly averſe, as being the Sons of b 

he South; ht, by how much the more conſonant and agreeable the 

rating the ing the Churches or Houſes for Divine Worſhip very light, 

e Frontil ich Nature and the aforementioned Rules, eſpecially ſeeing 

Jouſes ad anciently the Divine Deity, otherwiſe for ſome peculiar 

F all is the es, placing the Holy of Holies ſo that Profane Perſons 

vhich th: id not look into it, compenſated the Defect of Light from 
Fourth- V thout by the Light of ſeveral Lamps always burning, both in 

the Houſ: Tabernacle of Moſes and the Temple of Solomon; but the 

, muſt be reſt of the Entrances with their Porches, which were for the 

y contain nmon People were placed in the open Air, or in full Light); 

ally, th Chambers of the Prieſts alſo, and the Treaſuries were ſo 

ard, bott tifully furniſhed with Light, that Vilalpandws, p. 5 50. D. Is 

the orcs des thoſe Windows which were opened in the Pavement 

be Houk, give Light to the Rooms under-ground, hath reckoned up 

ferrd be. 46 larger Windows, not made with Glaſs, but with 

gh, ſeeing res or Lattice, which in the inner Houſe of G OD were - 

r; ando! old, and in the Circumference of the reſt of the Temple 

thick have caſt of Silver. Secondly, Moſt of the Chriſtian Temples - 


fually fall Ne the Face of their Altars, arid their moſt magnificent 


Pontiſpieces and principal Gates and Doors commonly turned 
the Welt, viz, that the People as ſoon as they enter may 
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65 of ARCHITECTURE. | 
pour out their firſt Prayers with their Face towards the Al- 
tar and riſing of the Sun, as to the Face of the Riſing-Sun of 
Righteouſneſs their Saviour; in which Poſition they every 
where place the Corps of the Dead in the Buryifig-places, that 
their Feet being directed to the Eaſt, their Faces may look the 
ſame way. And inthe Temple of Solomon, the moſt magnit- 
cent Front, not only of the Outer Temple, but alſo the Fron. 
tiſpiece and Entrance of the Inner Temple, together with the 
| Brazen Altars placed before it, and the Holy of Holies placed 
the fartheſt of all towards the Weſt, looked to the Eaſt; 
which J lately obſerved in a Church of the French Refugees, 
elegantly built at Erlanga, viz. becauſe theſe being reformed 
Proteſtants, have no Altar or Choir; there the Light is copi- 
ouſly received in through three Oval Windows of a Coloſean 
Magnitude or Largeneſs, well worth Obſervation. ; 


| CHAP. III. 
Of the Convenient Forms of Buildings. 


I. TT conduceth much to the more convenient Uſe of aß 

1 Structure to have its external Figure or Form accom- © 
modated to the Scope thereof; the prudent Choice where |: 
ſeems to be part of that Ordination which Vieruvius mention: | 
in Lib. I. Chap. 2. But although a Circular Figure, in reſpet 
ol its Ambit is the moſt capacious of all, in View the ſtrongeſt, 
and for Beauty the Envy of Be World; yet by the moſt No- 
ble Motton, Elem. Part I. Pag. 8. it is moſt rightly judged b 
be very unprofitable or uſeleſs in Private Buildings, as being 
very coſtly and unfit for the conveying of Light into the Peri · 
tions and inner Rooms: But in raiſing ſome Publick Works 
not requiring Partions for inner Rooms, as in 'Temples, large 
Towers, Amphitheatres, &6.' this Figure, as all other Ov 
ones, were uſed anciently, and alfo at this time, and that pt + 
dently too, ſince there cannot be a more convenient Figures 
receive a vaſt Multitude of People. 5 | 4 
II. A 
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Of ARCHITECTURE. 67 
1. And che nearer Multangular Figures approach to a Cir- 
. Re le, ſo much the more unfic they are for Private Houſes, or for 
ye Partitions of Halls, Courts of Judicature, &c. ſo that the 
entagonal Edifice of the Palace of the Duke of Parma, which 


* be ſeen at Caprarola not far from Rome, deſerves more 
+ WF caile for its Rarity than Conveniency, built by Barroccius for 
—ͤ— . "_ | 


ee Uſe of the Farneſian Family; in the Deſign and Draught 


y 1 0 Ws. 
1 — 9 


9 1 f which the Architect confeſſeth he was very much fateigued 


ot x; 


* 


3x contriving the fit Placing of the Windows, and-avoiding 
eeleſs Vacuities : But for whole Cities, both in the Judgment 
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friiviis, and with the almoſt unanimous Conſent of Mo- 
ern Engineers, (for Nimplerus alone prefers a ſquare Figure in 
new Way of Fortification, as yet not received by any) 
Làiultangular Figure is moſt convenient, and of 5, 6, 7, 8 
9 Angles, which will conveniently receive the Baſtions de- 


"xo 4 y 
SENT. 


nned for the Defence of the Walls lying between, and ex- 


uth 74 Py 4 a | p 

eig their own Defence from them again. 
I. And ſeeing that a triangular Figure is not only deſpiſed 
Civil Architecture, for the like Reaſons hitherto given, but 


lodern Military Architecture alſo wholly rejects it, for the 
Narrowneſs of the Baſtions which it cauſeth; therefore there 
mains only a quadrangular Figure to be applied to Civil Stru-- 
ures, and among the ſeveral forts of it the Square is the beſt, 


—— 


A being that Figure which is moſt convenient for Partition, 
a by the equal Ambit of its Sides, comprehends fo much 


eater Space than the reſt ot the ReQangles, (for the quadrans 
lar Figure of a Rhomboid is refuſed for the Inequality of its 
ples) the farther they depart from the Equilateral Ratio of 
Square : For if, v. g. the Square Area (Fig. XX. Numb. 1.) 
hoſe Sides contain 6 Perches each, includes 36 little Square 
eas of a Perch, and in its Ambit 2.4 Perches in length; anos 
— er Rectangle (Numb. 2.) whoſe two longeſt oppoſite Sides 
9. the ſhort ones 3 Perches, and conſequently its Ambit 
"wife 24; in its Superficial Area it will contain but 27 
are Perches. 
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2 8 IV. But becauſe a Square Figure can't every where be had, 
err Rectangular Figures are ſometimes uſed, and in Fabricks 
Y pointed for Dwelling Houſes ſo much the rather, the leſs 
ey depart from the Perfection of a Square, and the more a- 
' 8 5 ; | __ E 2 . ; 3 greeablg 
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greeable the Proportion of the Length is to the Breadth : C. 2. ll 
3 to 2, 4 to 3, 5 to 4 or 3, Oc.) But a Biquadrate Figure, | * 
(i. e. when the Length is double the Breadth) is moſt convenient * 
for Churches, Palaces, and eſpecially for Porches, and it allo "3 
adds to their Beauty. 2 
Of both Figures, viz. Square and Biquadrate, you cannot BZ 
find any- where more elegant Examples, than in that adrnire- Y F [ 
ble Work of Solomon's Temple, which the All-wiſe Architech 1 
GOD himſelf, had diſpoſed : For both the Ambit of the whole 
Structure was defined by four equal Sides, facing the four Car- Y 
dinal Points of the World, and alſo the ſeven outer open Coun 7 
Yards of Ifael, had an exactly ſquare Figure, as alſo the Ini ”" b. 
ner Court of the Prieſts and Levites, with the Brazen Altai 48:1 
placed in the midſt of its Area, and the Tower and Caſtle 
ſtanding upon the Porches ſurrounding the Inner Courts, ins 
Number 20; and, laſtly, the Sanctum Sanctorum, the Holy o * 
Holies; but the Figure of the Fore Part of the Inner Tem vo 
was biquadrate, called the Holy, as was that alſo of all the $ 3 
foreſaid Porches, reſpecting the open Spaces of the Court 7 Ws 
Oo. 
. Compound Figures are alſo aprecable to ſome Edificel FR ; 4 
ſuch as is, e. g. Firſt, The Croſs Rectangles (Fig. XXI.) ve, 
© ry convenient for Chriſtian Churches, to put thoſe that ente g. 
into them in mind of the Holy Croſs. Secondly, Gnomonidiſſi 
or Square like Figure, otherwiſe never uſed in the Structur 
- of Churches, as 1 know of, but was contrived about 40 Tea 
ago for a peculiar and worthy Uſe, by the Architect of H 
liam Great Duke of Vinar, which admits of an elegant Dabei 
or Diſpoſition of Parts as well as the former ( ſee Fig. XXIII 
as ſhall be ſhewn among others hereafter in a particular Chap 
ter. Thirdly, A Biquadrate not unfitly enlarged by two 8e 
mi-circles on the Sides, and one ſurrounding the Fore part 1 1 
the Choir: Which ſort of Fabrick was formerly to be ſeen 1 A 
the Hague in Holland; whoſe two Lengths (fee Fig. XXIII, 
being divided into 8 equal Parts, the hinder one reſpecting | 'Y 
Eaſt into 4, upon every two middle parts had Semicircles con- 1 0 
nected, the Weſt End, or Chief Front, only * _ | 
fra igt. | 


vn 14 5 

> f . l 1 
| 1 2 K 41 

= 


o ARCHITECTURE. 69 


VII. And whereas Amphitheatres being deſi gned for Wreſt⸗ 
7 and the like Exerciſes, required an Oval or Elliptical Fi- 
7 TH re, as has been. ſaid above; ſo Theatres, being appointed 
r Plays, in which were ſeveral Scenes, required a Figure 
— pounded of a Biquadrate, or another Oblong, and a Semi- 
cle annexed to it; of which this latter afforded a place for 
ge Senators, and alſo Benches for the other Spectators, ariſing 
adually above one another; the former ſerved for the Scene 
d Proſcene, as alſo for Back Porches (where the Actors were 
WW cparcd to act their Parts out of the Sight of the People.) So 
Lo he Circi of the Romans, in which they contended in running 
| With Chariots drawn by four Horſes, had a proper Figure very 
Pons continued the Length of three Stadium: or Furlongs, 
Ind at the End were incloſed with a Semicircular Turning ; 
Ey, like which are the Race · places made for the Running of 
ortes without Chariots, except that one End ſhould be Rec- 
9 1 er, ſo that between the Circi and Hippodromi, or Horſe. 
ac, there is almoſt the ſame Difference of Figure as was 
1 5 b Peerved between the Theatre and Amphitheatre. 

VIII.. Sometimes one and the ſame Edifice admits of one 
rt of Figure below, another above, e. g. a Circular or Mult- 
I upon a Square, eſpecially Churches ; in the Middle of 
ental Which oftentimes are erected vaſt and high Cupuloes or Domes 
onical F of Windows (a ſtupendious Example of which is to be 
aur 6 en in St. Peter's Cathedral at Rome) where a great Firmneſs 
Year 1 ad Strength is required, that theſe vaſt Weights above, which 
12 | innot reſt every where upon the Walls heneath, by Reaſon of 
270 xe Diverſity of their Figure, may be conveniently ſupported 
C111. Ty ſtrong Props or Pillars raiſed from the Bottom of the Foun» 
Chap tion. 
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CHAP, IV. : 
of the Convenient Largeneſs of Buil dings. 


I 1H E Figure of an Edifice will afford bur little Conve: 9 
nience, if it comprehend not Space enough for re- 
ceiving the Multitude of Goods, Men and Chattels, for who 
Reception it was intended. The careful Obſervation of which 
thing, Vitruvius eſteemed of ſo great neceſſity, that in Lib. VI 
Chap. 9. he was not aſhamed to mention, in particular, the 
Meaſures of the Ox Stalls, Sheep Stalls, Cellars, Prefles, Gl 93 
for the Uſe of Farm Houſes ; preſcribing, Firft, Thar the Breadii 
of the Ox Stalls onght not to be leſt than Ten Foot, nor greeater har y 4 4 
Fifteen ; and their Length ſo great, that every Lie or Couple of Oxal 9 
ſhould not poſſeſs leſs than Seven Foot. Secondly, That the Seal 1 | 


— 


_ * Wy a — 
- — — — — — — 1 
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Beaſt may have an Area not leſs than Four Foot and a | Half , phe nat [ 'P 
exceeding, Thirdly, Thar the Largeneſs of Wine Cellars, Oil Cel. 55 
lars, &c. are to be made according to the Quantity of Fruit ul 1 * | 
Number of Veſſels ; ſo that if the Veſſels are Pipes (i. e. if they cor 
rain Twenty Amphora, or Eight Hundred Roman Pints ) they rel t 1 
q':ire Four Foot Area. Fourthly, If the Preſs be not made to won 
with a Screw, but with Beams, it muſt be at leaſt Forty Foot long 
and its Breadth Sixteen, that there may be ſufficient room for th: 
Morimen, &c. but if there be 100 Beams uſed, they allowed Teng 
four Foot to the Bregdth. 
II. And if ſuch great Care is to be taken about the os Size ll 
or Bigneſs of theſe Ruſtick Works, how much greater Care 1 
and Foreſight is is required of the Architect, in aſſigning a 5. 
Space for any Work, either publick or private ? Certainly ſo "i 
much the greater, by how much the greater and alrogether 9 
infinite the Variety of the occurring Circumſtances is. Sc, 'F 
e. g. In the large Structures of Noblemen, the Halls and Fore , 
Rooms of the Houſe, which commonly are the moſt publick f Lt 
{and by the Lalians called I. Anti Camera) ought to be we 1 
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Of ARCHITECTURE. 71 
. ger than the Place defigned for the Audience of Ambaſſadors 
camera 6 Sala q Udionza ) and this larger than the Prince's 
amber (I Cabinerro) Ge. Nor can there be a certain Mea- 
re aſſigned to theſe, for that they muſt differ according to 
e greater or leſſer Pomp, Power and Majeſty of the Kings, 
ces, &c. Which very thing Reaſon it ſelf ſhews is to be 
eerved in their whole Courts: Alſo in the Courts of Judica- 
ce, Palaces, Temples, Armouries, Colleges of Academies, 
cd other publick Edifices : Alſo in the. Houſes of private 
rſons, which infinitely differ according to every Man's 
FN Wealth, Family, Buſineſs, and Works, Sc. . 
l. Of this Thing, ſeeing that the Structure of Solomon's 
= Fcmple affords a molt illuſtrious Example, as to all its Parts, 
5 0 twill be worth while to run over, ſomewhat particularly, the 
inenſions and Largeneſs of its chief Parts. And, Firſt, The 
p ner Room, or Holy of Holies, being as it were the Habita- 
on of Divine Majeſty, into which was admitted but one only 
lan, and that the High Prieſt, and him but once in a whole 
ear, becauſe the Tallneſs of the Cherubims ſtanding by the 
tlercy Seat (whoſe Wings were Five Ells long) ought to re- 
Meſent in ſome fort the Magnificence of its Inhabitant ; theres 


ee its Length or Breadth could not be leſs than Twenty Ells ; 


2 


ad conſequently the Area ariſing from thence muſt contain 


"64 


oo Square Cubits. The next Temple to this Oracle, ſimply 
Walled the Holy (as that was called the Moſt Holy, or Holy 
t Holies) contained double its Area, viz. 800 Square Cubits, 
hich required not only the Acceſs of ſeveral Prieſts, but ought 
4 to afford a convenient place for the 10 large Golden Can- 
eſticks, and as many Tables of the Shew-Bread (every of 
bich was 2 Cubits in length, and 1 in breadth) together 
ich ſeveral Golden Veſſels belonging to theſe Tables. 
Iv. Now the inner Court, or Court of the Prieſts, placed 
che open Air before the Holies, and ſeparated from them by 
chick Wall, which was for the receiving a greater Number 
f Prieſts, and more frequently, daily performing their various 
. Offices of killing Sacrifices, waſhing them, burning them, Ge. 
ad in its Middle it was to receive a vaſt Brazen Altar of Vic - 
ias, which above was 12 Cubits in length and breadth (be- 
1 lide the Projection of the Cornice 3) below, with the reit of 
ou. | E 4 | its 
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Its Appendices, its Length and Breadth was 20 Cabin; and 
therefore its Area was equal to the Holy of Holies; but more. |} 
over it was not only to contain 8 leſſer Marble Tables, which N 
were to receive the Fleſh of the ſlain Victims to be cut in” FH 
pieces, and the Veſſels and other Inſtruments of Sacrifice, bu | 
alſo 10 large Brazen Baſins, appointed for waſhing the Hah 4 A 
Fleſh in, with their Brazen Baſes or Carriages, 4 Cubits long 4 4 
and broad, and made to move alſo upon 4 Wheels ; and, 4 , 
laſtly, the vaſt Brazen Sea, appointed for the Prieſts to waſh 
their Hands and Feet in, 10 Cubits in Diameter; and to thi, 
on the other Side ( if we may credit Vilalpandus, p. 84. ) an E 
ſwered a Pulpit of Wood, called Muyſach Sabbathi, every hn | 
being placed in its due Poſition „Sc. therefore both in Length 
and in Breadth it was equal to 100 Cubes, fo that its open 
Area was 10000 Square Cubits. ms Is 
V. Equal to this were ſeven other Courts, with 23 Biqus. Fe. 5 
drate Porches ſurrounding them, every one of which was inf 4s 
Length 100, in Breadth 50 Cubits, and moreover - 16 Square 1 
Areæ, anſwering to ſo many Towers {landing over them; to- 15 
gether they were called the Court of 1ae!; the firſt therefor * ol 
contained 70000 Square Areas of a Cubit each; the ſecond +3 
{beſides the Places taken up with Columns and Pilaſters) con- th 
tained about 109000 ; the third 40000; and therefore al 
of them taken together comprehended above 20 ooo, and 57 
conſequently could receive the ſame Number of Men at once, 
which there was a Neceſſity for it to do, for the Reception of 
the vaſt Multitude of the People of 17ae! (at leaſt the Wale 3 
which were commanded to viſit the Temple for the Space of 
the Seven Days Feaſt, three times a Lear: And from thence Wn 
ariſeth another Neceſſi ity, that the Side of the outer Wall, in- 
cloſing all theſe Holy Things, and excluding all other Na- 1 
tions under pain of Death, by Inſcriptions hanged up publick- | W 
ly, muſt be 500 Cubits ; and the Superficial Area ſuſtaining f 1 
theſe: Stupendious Structures, 2. 5 0000 Square Cubits. | N 
VI. But ſeeing that theſe Courts of Iſrael, with all the 1 
Things contained in them, otherwiſe called the Temple, ad- || W 1 
mitted the Jem only; for the People of the 9 
Nations, and Aliens and Strangers coming from all Parts, there f 
Was an outer D e in THO 50. nn to Va- 
„5 | | | band, 1 
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and 7 25, but according to Goldman 100 Cubits, and this was e- 
ore- WE; way ſurrounded with a Gallery 5 0 Cubits broad, ſo that 


F his Means the Outſide of the Area was, according to L“. 
* in , 600, according to Goldman, more probably, 700 Cubits; 
me External Side of the Piazza or Gallery encompaſling it, 


Joly ording to the Former 700, the Latter 800 : Which Num- 
long being ſquared, and from thence the Square of the Temple's 
and, ea ſubtracted, the Remainder is the Spaces of the aforeſaid 
wall ea, together with its Piazza (which together were called the 
thi: ort of the Gentiles ) according to Goldmar's Hypotheſis 
an. Q 0000 but according to Vilalpandus 24.0000 Cubits: But 
hinge open Area alone, without the Piazza, according to the 
noth Fo mer, Was 240000, the Latter 110000 3 and conſequent- 


che Piazza alone is there 150000, here 130000: Which 


uar elter near 200000 from the Rain. 


e al ppoſition of Vilalpandus, and 900 according to Goldman. 
and om the Squares of which Numbers 64.0000 and 810000 

once, chere be ſubtracted the Squares of the External ſides of che 
n of ourt of the Gentiles, viz. There 490000, Here 640000, 
ales) ere will be produced this outer open Area incloſed by the 
e of WV all, in the Former 150000, in the Latter 170000 Square 
ence I ubits, Ge. Errors of Calculation being excepted. 5 
_ 1n- = | 
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in the City are to built after one way, and thoſe in the Country 
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Of the Diſpoſition or C iti Eaif x 
F 7 F 
the Diſpoſition or Compartition of Edifices. 


1. HE Diſpoſition or Diathefes is defined by Vitruviis ni 
the Beginning of Lib. I. Chap. 3. The fir Placins fl 
Things, and the eleganv Diſpoſition of the ſeveral Parts of the wh 
Work in their proper Site and Order; And there are three Specie 
of it, by the Greeks called Ida, Ichnography, Orthography, and 
Scenography, which in their place are to be particularly explain d 
For the Diſpoſitions conceived in the Mind, and which are u 
be, as it were, expoſed to the View of others, eſpecially of the 
Fotinder of the Work intended, are rather expreſs Images, 
than the Diſpoſition it ſelf. But about the End of the ſam 
Chapter he calls Diſtribution a fit diſpoſing of the great Quan- | 
tities of the Materials provided for the Building, and of the 
Place. The Former of which, according to Wotton, p. 7. be- 
longs rather to the ſecond Superintendant than to the Archi 
rect, hinted above in Chap. 1. But this Latter in this place ha 
afforded Vitruvius this General Rule, That: Ediſioes are to be di. hi 
ed this or the other way, according to the Uſes the Founder intend; 
them for, according to the Quantity of Money to be luid out, or accord 
ing to the intended Splendour or Magnificence of it ; and that there ar 
zo be fit Diſtinctions made of Houſes for all Perſons : For the Houſes 


after another, Ge. 

II. But ſeeing that the Diſpoſttion of a whole City ought to differ 
much more from the Diſtribution of one Edifice, and that of 2 
blick one from a private, as we run over the chief ſorts of 
Structures, we will remark ſome particular Rules concerning fai 


| every one of them. And indeed the convenient Diſpoſition of WM 


a whole City requires the following Things. Firſt, That the 
chief Temple be placed in the Middle of it in the highel 
Place, or at leaſt in fuch a one, as beeing ſeen by mo the 
1 fs People, 
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4 Pyle it may often put them in mind of Piety and Religion. 
„h, That the chief Market ought to be placed about the 
eer of the City, as alſo the Courts and the like Edifices, 
# Wo Wn whence the Citizens may receive things either neceſſary 
88 Food, or Inſtructions for the Edifying their Souls, and the 
miniſtration of Juſtice for the Preſervation of their Laws 


— 


fo A = Liberties. Thirdy, But in Maritim Places the Market 
nt rather to be near the Wharf or Key, for the eaſy Im- 
ring or Exporting the Wares. Fourthly, The Markets for 
4; a Wcte!, Fewel and the like, which are made dirty by the fre- 
ent coming of Waggons, Carriages and Cattel, ought to 
wh WS near the Gates, or without them, that the chief Parts of 
ecic City may be kept clean. Fifzhly, The Streets between the 


oles built on each fide, ſhould lie as ſtraight as poſſible, and 
dis one another at Right Angles; by which Means, beſide 


re u Elegant Form, there is contained a more convenient Figure 
f rhe the Edifices, and a Shortneſs of the Ways; ſo that conſe- 
0c; ently in the Building a new City, and for the eaſy Diſpatch 
am peaccable Buſineſs, there cannot be a more proper Figure 
an an a Square, in which the Streets may commodiouſly croſs 
F the e another: Whereas on the contrary, Frontier Towns and Ci- 


care rather to be the Strength or Defence of the a Country, 
n Receptacles of Trade and Buſineſs, and require a multan- 


hath P lar Figure, and a more irregular Diſpoſition of the Streets, 
dich Military Architecture chooſeth, the Deſign therefore 
end ing often contrary to Civil Architecture: See what hath 


ea ſaid above in Numb. 2. and 3. Chap. 4. 

lll. Seeing that the Courts of Princes and the greateſt Peers 
Wire a much greater Space than the Seats of Gentlemen, or 
Wan the Houſes of private Perſons, therefore they ought to 
ve more and divers forts of Buildings, as Out-houſes and 


iffer AP wellings, both for their Houſhold Servants, and for the En. 
of rtainment of Viſitants; alſo Stables for the Horſes, and Rooms 
s of r the reſt of the Equipage, and Places for the more important 
ning ffairs, viz. the Secretary's Apartment, the Treaſury, Ge. 


55 at being diſtinguiſhed on every ſide with open Yards (which 
the nds to the Beauty, Magnificence and Splendour, as ſhall be 


heſt Y zen hereafter) they may receive the more Light, be the 
the rger, with other Conveniencies mention'd in the preceding 


Chapters, 
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Chapters. And the Receptacles and Rooms of the Low 
Floor may ſerve for more common and ordinary Uſes ; e. ; Mn *. 
for the Armory, Senical Theatre, for the Dwelling and Dini 
Rooms of the Servants, alſo for the Kitchins, Cellars for P.] 
viſions, for the Apparatus of the Coaches and Hunting, for i 
Prince's Guards, G. But the Upper Floors muſt be for ll 
Chambers and Rooms of Noblemen, for Bed-chambers a 
Dining-rooms for the Audience of Ambaſſadors ; and this m 
be iritated in the Seats of Noblemen and Gentlemen, whit 
have commonly but one open Area or Court. * 
IV. Nor is this to be quite neglected in the Houſes of PHH 4 
vate Men, who have no Middle Court; but as Wotton obſer 
in Pag. 19. The Italians uſualy place the Kitchin, Bakeho8 
Waſhhouſe, and the Pantry under Ground, and next above the Fu 
dation, and ſometimes level with the Pavement of the Cellar, rt 
ling the Aſcent into their Houſes 15 Foot or more for that Ent D «ag 
thereby not only ſuch Incumbrances are removed out of ſight, wil 
more room ij gained above, but alſo, by the Exalting the Front, il 
becomes the more Stately. And by this Diſpoſition of the Low 
Floor we are brought to the Plan of the Second Floor, whiihl 
contains the Winter Rooms, being lower Roofed, as the Su 
mer ones, which are higher Roofed, are in the Upper part 
the Houſe : Not omitting That about the Firſt Point of this 
Sion, the ſame worthy Man Notes, That in his own Couſ 
try, although all theſe more ſervile Offices above mention F 
may be thus removed (which the Houſes of the Common Pell 
ple at Hamburgb and other places of Lower Germany he may i , 
matate in ſome meaſure, ly ing under Ground, and from then V 
called Cellars) yet becauſe of the Hoſpitality which is natul 
to the Engliſh, there is need that the Places for the Proviſaſ 
be more conſpicuous and larger than the Kitchin, and near 
to the Dining-room, and more light than the aforeſaid Con 
partition uſed by the Talians (which live more ſparingly) cali 
afford; which fame thing may be faid of the Kitchins a" 
Pantries of our Noremberghers and other Germans. 70 
V. To this Obſervation of this ingenious Wotton, approvaghtl 
ol at leaſt in the greateſt part, it will not be remote from t 
preſent Scope to join another Obſervation of the Diſpoſitin 
of the Inner Rooms or Parlours, uſed by the fame 1-4/4 
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We quite diſapproved of by him in the fame place ; for he 
=. not that they ſhould ſo diſpoſe their Partitions, that all 
. BS Doors being open, there ſhould be a Sight through the 
ee Houſe : Upon which Diſpoſition (approved by none 
* 1 them, as he thinks, whoſe manner it is to entertain but 
＋ Gueſts, and for Oſtentation fake to expoſe their Goods to 
Sight of the Viſitants) he obſerves Two Abſurdities will 
Wurally follow : Firſt, An intollerable Slavery will happen 
iu the Rooms except the inmoſt, for no Body can come to 
t but through the reſt. Secondly, To avoid this there 
tit be at leaſt three Doors to every Room, which would be 
ullerable in cold and windy Countries, and moreover wea- 
che Structure very much. Thirdly and laſtly, There 
ld be a Neceſſity for ſo many common Entries in every 
oring or Contignation, paſſing through the Middle of them, 


: . BE therefore would waſte a great deal of room, and alſo 

„ "cry dark: Which Reaſons of this Sagacious Man's, altho' 

= are of uſe in the narrow Houſes of Private Men, and in 
2 


a Climates ; yet in Jah and other more Southern Regions, 
nin the Seats of Nobler Men and other Magnificent Stru- 
* Frese (where there is no neceſſity to ſpare either of Room or 
i) they eaſily ceaſe ; and therefore neither ſuch direct Op- 
tions of Apertures, nor ſuch common Entries lying between 
Co Chambers oppoſite to one another on both ſides ought 


ply to be rejected, ſeeing that they ſerve to eventilate and 


* l the Air of the inner Room; and we have all theſe as it 
Nee perpetual Examples of the ſecond and third Contignatioa 

7% the Edifices of Solomon's Temple. „5 

in vl. Moreover (that by the ſame Opportunity we may re- 

1 rk ſomething concerning the convenient diſpoſing of Stairs) 


near h a Corr eſpondence 0 Apertures in the ſmall Houſes of 
co ivate Men may be had without the aboveſaid Inconveniences, 
) ca en this Example teacheth, where the ſquare Area or Plan of 
7) "Ih bole Edifice (FE. XXIV. Numb. 1.) by dividing the 
Nees into Three parts is diſtributed into Nine leſſer Squares, 

SP a one of theſe, Which lies Juſt as we go in, ſerves for an 
= m0 but the Middle one affords a place for a common wind- 
Ollie Stair-caſe, receiving Light from above by help of a Lan- 
nern, as the rude Defignation (in Numb. 1.) repreſents; but 


by da = = may. 
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may be ſeen more clearly in the other (Numb. 2.) which oh = 
ſents a common Entrance to every Room from the comm 
Gallery B, which in the loweſt Floor will have the Form of Mal 
pleaſant Cloiſter or Entry, in the upper ones will be incl 
with Walls and Windows, being eaſy to come to from h 
middle open Area, by the winding Stairs C, C, applied fu 
without, | | = .— 
VII. Both the Manners of Diſpoſition may properly be 2 
commodated to the ancient Cuſtom of the Greeks, uſed at lei 
in part by our Noble Men, viz. that the Cyneceum, 1. e. U 
Chambers for the Women (G, G,) ſhould be placed diſtinè 
and ſeparately from the Andronitide, or Rooms for the M 
(A, A, ) fo that the Front of the Edifice looking to the Sou 
theſe latter may be on the Right Hand of thoſe that enter 1! 
Houſe, towards the Eaſt; the former on their Left Hand 
towards the Weſt; (for the Men ought to be more wake fi 
and raiſed out of Bed by the Riſing Sun; but the Womei 
eſpecially Ladies, may be allow'd to keep their Neſts ſom 
thing longer) but the common Bed-Chamber, contiguous iii 
them on both ſides (C) ſhould reſpect the North, on wh 
ſide the Light of the Moon in the Night will leaſt diſturb t. 
People when aſleep. After the fame manner of the Grech i 
large Families the fame difference was obſerved between H Ni 
Chambers of the Prince's Sons and Daughters; but fo that ti 
young Ladies ſhould poſſeſs the Fore Rooms of the Edi 
(g. g.) and the married Women the more Backward Rooms WW i 
The contrary to which is now uſually done, after our mom 
_ generous way, for the ſake of a pleaſanter Proſpect- Con 
cerning this Diſtinction of this Andronics from the Gynzconiri i 
and the other Diſpoſition of Edifices uſed by the Greeks, 1M 
truvius treats at large in Lib. VI. Chap. 10. = 
VIII. Now that, according to our Purpoſe, we may re 
mark ſomething more generally concerning the Diſpoſition of 
Solomon's Temple, beſide what was hinted incidentally in the 
preceding Chapters, belonging directly to this place: Firſt, I 
was moſt prudently contrived that the Holy and Holy of Ho- 
lies, being to be removed by all means from the Sight and 
Approach of profane Perſons, were covered not only by the 
Obſtacles of vaſt Edifices, but alſo were retired from the * 9 
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u atrance, lying open to the Eaſt, South and North, into 
mn moſt Weſtern parts of the Lemple, neither were they ac- 
n fee chere by any Aperture of the Walls. Secondly, They 
placed in an higher place than the reſt, they being 
om i ually lower, fo that the People might always aſcend from 
more exterior and _ parts, to the inner and nobler, 
certain Number of Stairs. Thirdly, The three principal 


be Sr Gates, and other three inner ones, did fo anſwer to one 
t Erber, that the Entrance of the Inner Temple, where all 
e. H People of Vael were gathered as to the Center of Pub- 
find Devotion, to be performed by Sacrifice, was on every 


Me 2 equally eafy for receſs. Fourthly, For the fame End all 


Sou outer Courts of Jae! ſurrounded the inner One of the 
er H lts on every fide, at equal diſtances, Sc. which indeed, as 
Hand che Chief of the preceding ones, we ſhall illuſtrate in the 
ket wing chapter, by ſome eaſy lineal Deſignations (without 
oma Hclp of which the Ratio of the Architectonical Dipoſitions 


ſons 2 not be ſufficiently underſtood) and thus by degrees we 
ous lay down the Rules of diſpoſing the Practice ir ſelt. 

which 1 X. Which before we undertake, we ſhall give in ſhort the 
of the General Rules of Diſpoſitions. Firſt, Seeing that 
eeare almoſt infinite ſorts of Employments and Trades, we 
n th ad! iſe moreover, that there muſt be a fit Diſpoſition of the 


at toms and Shops, accommodated to the intended uſe of every 
dia Suſe ; which very fitly confirms thoſe things which we have 
oms 4 | in Numb. 1, 2, 3. of Chap. 2, concerning the Prudence 
mon Circumſpettion requilite in an Architect. Secondly, That 
Co 1 Diſtribution of Farm Houſes muſt be very different from 
miri, a e of the City, whith in Virruviuss Time, in Tah chiefly, 
| tained twelve Parts, which we ſhall repeat here again, 


Wt briefly, becauſe ſome of them have been already touched 
y res Won in the preſent Section, Chap. 1. Numb. 4. viz. That the 
on of chin ought to be next the Ox-S:als at one End, and the 
n the at the Other; neither ſhould the Preß be far from thence, 
_ facilitate the Preparation of the Olives : Next to the Preſs 
EE /7/me-Cellar muſt be made, but fo that its Windows re- 
and the North; whereas on the contrary the Apertures of the 

-C:iar ſhould look to the South: The Sheep-Stalls, Goat- 
Ti. , and Stables for Horſes are to be placed in a warm place, 
| 1 | 5 8 1 


* 
? 
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of Fire. Thirdly, The Entrance or Chief Door of any co. © 


done in ſome Places or Courts, as I have obſerv'd in the C8 


veniency for the Lodgers, there is a ten times great! : 
N 
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not far from the Houſes, and ſo that the Laſt reſpect not e "i | 
Light of the Fire: On the contrary the Barns, Granaries ay 
Mill-bouſes are to be erected farther from the Houſes for fs 


ſiderable Houſe, ought to be placed in the middle of . 
Front Wall, that the Acceſs or Entrance into the Rooms 9 | 
the Right Hand and on the Left may be equally ef. 
which, if the Windows on both ſides are equal in Numhy, 2 | 
and Bigneſs, tends alſo to the Strength and Beauty of the: 
difice. Fourthly, The Privies (when they cannot conver 
ently be in the Cellars or loweſt Parts of the Houſes, on 


4 i Wa 
N * 1 


among other abject things) they muſt be removed from i 
inner Parts of the Houſes to the outmoſt Angles of the Wax 
as much as poſſible, or it muſt be made privately in the Mi, 
dle of the Houſe, e. g. near the chief winding Stair · caſ.: 
muſt alſo be furniſhed with Vent-holes, fo that the Stinks nu" 
not diffuſe ir ſelf through the Houſe ; but in no-wiſe let the 
be made one in every Bed-chamber (which is wont to ⁶ 
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Annoyance to the whole Houſe cauſed thereby, and the Lz;- 
zineſs of ſome may be helped by another way. * 
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CHAP. VI. 


ing down the Diatheſis of the Temple of Solomon 
in its firſt Lineaments. 


0 the Protogrephical Deſignation and Diſtribution of 
100 the Area of the Temple, ſo called by way of Excel- 
, with the Circumjacent Courts of Jae, Sc. Firſt, De- 
ea Square (Fig. XXV.) from a Geometrical Scale, pre- 
according to the Capacity of the Table or Paper which 
contain the Deſignation, whoſe Side let be 500 Parts, 
ecenting ſo many Cubits, having marked above the Weſt 
ier, below the Eaſt, or the Right Hand the North, or 
Let Hand the South. Secondly, Divide every firſt Side 
TS two parts (the middle Points being every where marked 
che Figure 5) and of theſe parts 5 other leſſer ones, 
ed from the Angles of the Area towards the middle Points, 
pi the Numbers 1, 2, 3, 4+ Thirdly, Join all the oppos 
points 1 and 1, 3 and 3, 4 and 4, by Right Lines; 
ch being done you will have the Protography of the 
0 dle Area, diſtributed into the greater Squares A, A, A, Oe. 
me Courts or Open Yards, the leſſer Squares B, B, B, Ge. 
the Towers, and the Rectangles C, C, C, Gc. For the 
ches. | 2 

JI. The two greater Middle Squares, AF, A +, next 
e Weſt End, together with the Intermediate Rectangle 
, taken together afford a new place for the Inner Tem- 
\ eſpecially appointed for Divine Worſhip ; ſo that the 
are Which is exactly in the Middle ab cd, being only 
 Wvght up with a thick Wall, conſtitutes the Court ebe Prieſts,” 
e Middle of which was a Brazen Altar, with all its Ap- 
renances, and the Trench round it, being in Length and 


-þ | gadch 20 Cubits; and the remaining Space he e compre- 


ds the Temple it ſelf, or Houſe of GOD, in its outer 
„5 1 | Ambit 


| 
1&7 


which is to receive the whole Houſe of GO D; whoſe mor 


cious Edifice through the aforeſaid Gates, except the Pecſf 
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Ambit to be thus deſigned : 'To the Sides b e, ef, fc, at tf 
Diſtance of 26 Cubits draw Parallels, and a Line throu L 
the Middle of the Rectangle C from South to North 
which by their Interſections determine the Oblong Spaces, 
2, 3, 4. Moreover from 2 and 3 ſet off 12 Cubits to 5 ail 4 3 
63 and from thence draw Parallels to b e and cf, even as 9 4 
as the ſide of the moſt Weſtern Square, »iz. to 8 and 7; tba 
there will be dejined by theſe Numerical Figures the Ar 


elaborate Ichnography doth not as yet belong to this place. 
III. But the Diſpoſition of the Gates or Doors, throug 
which there was an Acceſs from the Eaſt South and Non 
only to the Court of the Prieſts, and from thence moreover 
the Temple or Houſe of GOD, as to its firſt Lineaments, ne 0 i 
vertheleſs belongs to this place. Theſe Doors that lay op 
to the Eaſt, South, and North, were two- fold, an Outer of 4 
P, and an Inner one p towards the Middle of the Court off 15 
the Prieſts, that the Altar of Bur nt Sacrifices might on eve 15 
{ide be expoſed to the Sight of the Comers in: But from ii 
Welt there did not a Door open through the Porch of 2 
as being next to the moſt Holy: Therefore having conned 
croſs· ways by an obſcure Line the Middle Points 5 and 5, a 4 
on both parts of this Line, at the Diſtance of 122 Cubits, « 1 


a fourth part of the Space 4 and 5, having drawn Parali * 


through the whole Breadth of the Porches, to the South, Ea 3 
and North, you will have the Protography both of the Ou 115 
and Inner Gates. 

IV. Moreover ſeeing that none were admitted to this fy 9 


0 

8 

* 2 
SY, 


of Iſrael, that other Nations might not be quite excluded, e * 
from approaching this Holy Place, there was a large Area vill 
Piazza's or Galleries ordained, which ſurrounded the Courts vi 
Iael, thence called the Court of the Gentiles, and had four Ga 
belonging to it reſpecting the Cardinal Points (but doubt 
not ſo Magnificent as the former.) The Protographical pl J } 
ſignation of this may eaſily be performed, if at the Diſtani'Y 
of 100 Cubits (which indeed is not expreſs'd in the Hoi 

Scripture, but according to the Proportion of the Courts 


Iacl, and Rules of 3 it is not improperly ſuppoſed Bi 
— Goldman 1 


x 


4 
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nan) a new Square be deſigned about that Inner one; 
a moreover at the Diſtance of 50 Cubits, a third yet larger 
Mot this Middle one, for the Piaznra. 

1 V. And if we credit Vilalpandus, Tom. II. Part II. Chap. 13: 
176. About this Court of the Gentiles, both Neceſſity 
elf requiring it, and alſo the Holy Scripture confirming it, 
CXL. Ver. 5, was erected a thick Wall, the Space of 
 Cubits lying between them; one fide of which Wall 
refore, according to theſe Suppoſitions, was 900 Cubits ; 
nin the Porch of the Gentiles the Outer ſide was 800, tho 
er 700. 
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Of the RULES relating to the Orna-· 


1 


bers or Parts, (See Vitruv. Lib. I. Chap. 2.) in the Richnef e 
of the Materials, and in the Exact Workmanſhip in the Pe- 
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Secrion III. 


ment and Beauty of Buildings. 


Of the Beauty and Ornaments of Buildings in GM 


 weral. 


EEING that Ornament commends every thing 
and according to the Old Saying, Fine Feathers mul 
fine Birds, the Artiſts were not leſs circumſpect co 
cerning the Ornaments of Edifices, than of their Strength an We 
Conveniencies; yet preferring this Univerſal Rule before a 
others; That there ought not to be over much Ornament, and th 
Architectonick Work be ſufficiently diſtinguiſhable from Ci 
binet-work. KS | A 
II. Buildings are capable of two forts of Beauty, the Om 
Poſitive and Abſolute, which neceſſarily pleaſeth of her ſelf, na 
only thoſe who are skilled in Architecture, but the Tgnoraulii 
alſo (Vitruv. Lib. VI. towards the Latter End.) The OthM 
Arbitrary, which doth not neceſſarily pleaſe of it ſelf, but ih 
Agreeableneſs depends upon the Concomitant Circumſtances 
The Former or Poſitive Beauty conſiſts chiefly in three Things 


Firſt, Symetry,' i. e. the agreeable Conſent, Gc. of the Mem. 


+ + 
N 8 
* TY 


formance of the Members; the Former of which Vieruviis, 1 9 
1 


Lib. VI. near the Latter End of Chap. I I. or Laſt, leaves who 4 
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to the Pleaſure of the Founder, and the Latter to the Di- 
ence and Dexterity of the Workmen: The Latter Peraltius 
RI cd in the prudent Application of poſitive Beauty, and the 
cervation 17 received Rules; alledging two Examples thereof 
t of Vitruvius : One of the Projectures to be placed immediate- 
below the Joints of the Stones, to hide them; the Other in 
'110- iding Sculptures and Ornaments made with Stuck in Win- 
Apartments; which Caution we find expreſs d in abundance 
Words in Lib. VII. Chap. 3 · Numb. 4. 
in. But concerning Regularity, it depends upon the Obſer- 
oon of the Laws eſtabliſhed for the Proportions of all the 
bers of Architeure ; the Obſervation of which Laws ex- 
Egnely pleaſeth thoſe skilled in Architecture, who love theſe 
WE portions chiefly for two Reaſons: The Firſt is, Becauſe 
tt of them are conſentaneous to Reaſon 3; which requires, 
Example, that the Parts ſuſtaining be ſtronger than the 
res ſuſtained ; as we ſee in Pedeſtals, which are broader than 
Columns they ſupport ; and the Pillars themſelves are 
hing Pader at the Bottom than the Top, &c. The other Reaſon 
mf revention, Which is one of the moſt uſual Foundations of 
t ca Beauty of all Things, as is plain from this, that we love 
than Faſhion of the Cloaths uſed at Court, although oftentimes 
ore Ide againſt ſound Reaſon: According as, e. g. in the Faces 
id tha Arechitraves and Chambranles or Door-Caſes, where the Laws 
n CA Architecture allow the Strong to be ſupported by the Weak, 
no other Reaſon, than that ſome ſuch thing hath been 
e Ou erved in ſome Works of the Ancients, otherwiſe commend- 
Ir, "i themſelves for their poſitive Beauty. 
_ IV. Moreover whatever Elegancy ariſeth from this Regu- 
Othel ity and decent Proportion and Symetry of the Members, 
but ü chiefly be ſeen in theſe three, vix. in the Columns, Frontiſe 
ance -* (les Frontons) and Chambranles ; the Variety of which, 
Nit hath produced the Five received Orders, fo it hath alſo 
aſioned fo many ſorts of Edifices, which ſhall be ſeen at large 
ichneß heir place: In the mean time fee Viruv. Lib. III. 
e pe. V. But Vitruv. mentions alſo in Lib. I. Chap. 2. among 
ee thing which contribute to the Beauty and Grace of 
ocdures, Eumebmia and Decor, and the Reaſon of this he 
cares at large, and clearly, N taking all the Decorum from 
"MN 3 Ms | the 
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the Station of a Structure, e. g. when he orders the Temple 
Jupiter, Fulgure or Lightning; of Celus, the Sun, and iii 
Moon, to be placed in the openAir and open at the Top; ail 
thoſe dedicated ta Minerva, Mars and Hercules, to be built i 
the Dorick Order: On the contrary, thoſe erected to Yeu 
Flora and the Nymphs, to be made in the Corinthian Order 4 
the Temples of Juno, Diana, Bacchus, Oc. to be built in the I 
Order: Having added clear Reaſons for them all, or rakin 
them from Cuſtom, and reputing it indecent e. g. if there be {in 
ple low Porches to Buildings magnificent within; or if in t 
Þnick Columnations there be uſed 'Triglyphs,in the Dorick De 
tils, Sa beſides the uſual way: Or, laſtly, deriving the 
from Nature her ſelf, e. g. when he prefcribes moſt heal 
places to be choſen for all Temples in general, but eſpecial 
for that of Aſculapius, Salus, and the like Gods, feign'd to 
the Guardians of Sick People, and Preſervers and Reſtorer nn 
their Health, GWS. . I 5, 

VI. In the ſame place alſo he defines Eury:hmia, A pled 
Form and agreeable Aſpe&t in the Compoſitions of the Members; ui 
ding moreover, That this may be done when the Members of 
Mur are proportionate, the Height to the Breadth, or the Brea 
to the Length ; and, in ſhorts when all anſwer to their Syn 
Truly it doth not appear wherein this Eunthmia differs from 
metry,which nevertheleſs he immediately after deſcribes ſepara 
ly, as though it were contradiſtinct from it, viz. That it is an Wi 
greeable Conſent of the Members of the whole Work, and the Prov 
tion of any Part conſidered ſeparately to the Likeneſi of the wi 
Figure ; And this Deſcription he explains immediately after 
an Example of the Cubit, Foot, the Palm, Finger, and i 
reſt of the Parts of Man's Body, among which is found ii 
Proportion of ſuch a Symetry. Philander alſo in his Nay 
upon Vitruvius, Lib, VI. Chap. 2. ſeems to be near confound 
Eurytbmia with Symetry; when to Vieruvius's alledged Detiniulil 
of Eurythmua he adds; Thi Neatneſi ariſeth from the preſcribed vl 
metries, G. According to Wotton Eurythmia is that pleaſi 
Harmony between the Breadth, Length and Height of a 
the Rooms of a Structure, Ce. but Symetry the Agreeableneſ 
of the Parts with the Whole, perhaps coming nearer the Def 
ſcriptions of Vitruvius. | 1 

” VIE. Bu 


0/7 ARCHITECTURE. 87 
VII. But I believe it will be ſomething more diſtinct if we 
i that Symerty, i. e. as the Force of the Word requires, 

amenſuration, or Commenſurability, where ever there is 
ſerved an elegant Proportion of Meaſures, whether a part 
referr d to the Whole, or one Part to another, or the 
ngth to the Breadth, or Breadth to the Height, Sc. but 
1: hmia we ſhall not place ſo much in the nice Froportion of 


be rts, their Order, Combination, Alternation, and mutual 
Fd drreſpondence. Even as (e. g.) in the beautiful Fabrick of Hu- 
c D. an Body, the Height of the Head from the Chin to the Crown 
; th be Eighth part of the whole Body; and the Height of the 
heal / is equal to the direct Expanſion of the Arms; and from 
pecil we Elbow to the other, when zhe Hands are laid upon the 
4 to act, ſo that the Tips of the Middle Fingers touch each 


p 
I 2 
+, =x 
Ta N. 
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lea 50 bwer part of the Chin to the Noſtrils, is a Third part of the 
7 . HE "2th of the Face: And from the Noſtrils to the Tranſverſe 
„ee of the Eyebrows is as much, Sc. This in proper ip*a- 


oY F ir g is Symetry ; but that the Right Eye, Ear, Arm, Ge. 
e ver exactly to the Left; and all theſe being placed horizon- 
y. the Noſe is preciſely in the Middle between the Eyes 
rom; d Ears ; the Breaſts between the Arms: This is called Eu- 
1 uni. But moſt of theſe Fountains or Heads of Ornament 


1 Architecture, which hitherto we have but hinted afar off, 
3 me now more nearly to be inſpected, and to be treated of 
LY ſo many particular Chapters, 
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078 ymetry, ſtrictly ſo called in Particular. 


I. HIS conſiſts in the comely Proportion 4 hs Part 
| both among one another, and alſo with the Whol 
which according to the Opinion of Vitruvius in Lib. III. Cp. 
is then at length obtained in any Architectonick Work, ifi 
Members have an exact Ratio or Proportion to the Parts o 
well ſhaped Man, which this Laudable Artiſt remarked in ul 
Bone of the Head to the Top of the Fore-head and utmoſ i 
Limits of the Hair; as alſo in the Palm of the Hand, fr 
the Joint to the Extremity of the Middle Finger, to be Su 0 
decuple of the whole Height; but in the whole Head, from 
Chin to the Crown Subockuple; from the Upper part of ir 
Breaſt to the Upper part of the Forehead, and alſo the Lengi 
of the Foot is Subſextuple, or a Sixth part of the whole Bodi, 
to the Top of the Head and Cubit Subquadruple - that ti 
| whole Depth or Height of the Face, is Triple of the Low 
part, from the Extremity of the Chin to the Noſtrils, of ti 
Noſe from thence to the Middle of the Eyebrows, and i 
the Remaining part to the Beginning ot the Hair of the Fore 
head, Oc. In the diligent Obſervance of which, and the li 
Proportions of the other Parts, the ancient Painters and Statul 
ries, or Image Makers, gained to themſelves infinite Pail 
Nor is it without Cauſe that he tells us the Reaſons of ti 
Meaſures neceſſary in all manner of Works, were gather | 
from the Members of the Body, viz. the Digit or Inch, tu 
Palm, Foot, Cubit, &c. And on, every of the Members if 
particular of Buildings, eſpecially thoſe dedicated to por 
les, ought to have a moſt agreeable Proportion of Nea b 
to the intire Sum of the whole Magnitude. ; 
II. Of which General Rule Vilalpandus gives us an Excel 
Example i in the Porches of Solomon s * Tem. II. _ 
P18 


of 

4 2 7 o 
W—_ 
"1 _- 
2 

* 


J Of ARCHITECTURE, 89 
. 472. ſhewing that every Porch being 5o Cubits broad, 
co Cubits long, and moreover divided into 8 Inter- 
ms, and its Breadth into 3 Walks, was altogether con- 
mable to the wonderful Proportion of Human Stature: For 
ve whole Height of a Man is 6 Foot, and both the Arms 
eau extended is of the ſame length, if the Arms are fo laid 
n the Middle of the Breaſt that the Extremities of the 
idle Finger in both Hands touch one another, from one 
| bow to the other a Man is 3 Foot broad, and the Breaſt is 
pati the Middle, Go. but more eſpecially he adviſeth us, that 
hae Length of the Porch ought to be conſidered, being diſtri- 


= 


hap. ted into eight equal Parts, for the placing of the Columns in, 
c, if according as the Head of a Man, from the Chin to the 
rts op of the Head, is an Eighth part of the Man's Height; 
in u d his whole Height is divided into Seven other equal parts, 


ut} ſome particular Members, the Nipples, Hypochondria, 


|, fron 'X Groin, Go. | 
e Sa l. But thoſe who deſire to teach fundamentally the Rea- 


. why the Mind of Man is fo delighted with the Propor- 


romti ; 47 
t of ns of Human Form, and conſequently with theſe of Ar- 


Lengitectonick Structures imitating it, that it may ſeem to place 

Bodi whole Reaſon of Beauty in them, they have a curious 

hat ti pect to Muſical Harmony; ſuppoſing that all their Grace 
Lov8W'ſcth from a certain evident Proportion of the whole Mono- 
ori to its correſponding Parts: Whence it is without doubt, 
and t Vitruvius, the Great-Grandfather as it were of Architects, 
For profeſſedly treated at large of Harmonical Conſent in Lis. 


the lik Chap. 3. and 4. But what Proportions make Harmonical 


. N PE ts; r 7 wo EM 
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Statufnſonances, thoſe skilled in Muſick teach thus in a Mono- 
Praii - divided by a certain Ratio or Proportion; If the String 
of ti B ſtretched over two Bridges ( Fig. XXVI.) be divided 
-arher o four Parts in the Points C, E, G, and again into three, 
ch, ti the Points D, E, you will have a Monochord fit to give the 
bers nfincipal Conſonances in Muſick : For if you ſtrike the whole 
Sacre ring A B, and then its Part A G ( ſuppoſing a Bridge to be 


G, ſo that AB: may be to AG:: ag 12: is to 9, 5. e. 


leaſus | 
WF 4 ©0 3, in a Seſquiterian Ratio) it will give the Conſonance, 


xcellen 7 the Greeks called Diateſſaron; but if you ſtrike the String 
E and its Fart A F (ſuppoſng a Bridge to be in F, to 


that 
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that AB: may be to AF:: as 12: to 8; 1. e. as 3 to 2 IS 
in a Seſquialteran Proportion) they will give the Confonang 1 
Diapente. If you ſtick the Whole and the Part A E, it will 
give Diapaſon (in the Proportion 12 to 6; i. e. 2 to 1, od 
double) which is the third of the Simple Conſonances. But 
you ſtrike the Whole and the Third Part A D ( having he 
the Proportion of 12 to 4.; i. e. 3 to 1, or triple 
you will have the Compound Confonance Diapaſon with Dj, 
pente: And, laſtly, the other Compound Conſonance, call 
Diſdiapaſon, there being now between the whole String and i 
4th part A C, the Proportion of 12 to 3; 1. e. of 4 to 
or Quadruple. 

IV. From hence we gather that theſe Five following Pf 
portions are very grateful to the Mind, viz. becauſe they i 
moſt eaſy to be conceived. — = 


Double — 2 to 1, CDiapaſon, an Eipht 53 1 
'Triple — 3 to 1, Diapaſon, with Di 5 
N e TEL” pente. „ 
Quadruple 4 to 1, yin Muſick calleds Diſdiapaſon. 
Seſquialt — 3 to 2, Diapente, a Fifth. 
Seſquitertian 4 to 3, L Diateſſaron, a Foun 


Whence alſo in the Holy Architecture they are moſt frequen 
ly found, eſpecially the Firſt being the moſt Simple of i 

with which the All-wiſe Architect is delighted in a wonderki 
manner almoſt every where: For not only the Heights of 
the Doors and Windows were in a Duple Ratio to the 
Breadths, but particularly the Entrance or Porch before ii 


Sanctuary was in Length 20 Cubits, and in Breadth 10 (if * 
3d Book of Kings, Chap. vi. Ver. 3-) fo that the 4th part = 
the Sanctuary (called the Temple, or Holy, ſingly ) was l 


length 40, and in breadth 20 Cubits : So the three Oui 
Doors, and as many inner ones, opening through the Middif 
of the Porches to the Eaſt, South and North, were in lengil 
Fo, and in breadth 25 Cubits; as the length of the Porch" 
ſelf was 100, and its breadth 50; fo becauſe the Intercolum NY 
were 10 Cubits, the height of the Columns was 20, G. 
V. Bur ſeeing that neither this Duple Proportion, nor ibi 
other few a little before mentioned, can every where be oh 
5 | | ſerve 
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to ed in ſuch a multitude of Parts (eſpecially the Members of 
nance Columns) nay , becauſe Beauty it ſelf, by being too fre- 
it vi et in one Form, begets Diſdain ; but by a mixture of Va- 
I, 88 becomes more illuſtrious : Other Ratio's or Proportions, 


2 


— A 
xx. 


But 1 ſo difficult, were alſo admitted here and there in that Di- 
g. her e Work of the Temple, and are ſtill uſed to this very 
1 * nin the moſt ſtately ſort of Buildings, uch as are, after 
| T 


above-mentioned better Proportions : 


calle | | 5 
and A Quintuple Ratio, 5 to 1. 
| to] Sextuple — — 6 to 1. 

* Superbipartiens tertias, 5 to 3. 
g p. Seſquiquartil.—— 5 to 4. 
y _ Seſquiquintil, 6 to 5. 


aey : 
= And in ſome Places 
A Seſquioctavan—, 9 to 8. 
Seſquinonal.—— Io to 9. 

- Dupl.ſuperbiparr. tert. 8 to 3. 

Tiripl. Seſquitertian, 10 to 3. 

Supertripartiens quint- 8 to 5. 
Dup.Superbi.quintas, 12 to 5, are tolerable. 
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WV I. But that we may conclude this Chapter by a profane 
qc ample of Symetry, accurately obſerved in Goldman's Cor- 
of al e of the Corinthian Order: Firſt, The Regula or Filet (c) 
nder mpare here Fig. VIII. p.3. Dr. Arch. Civil.) hath the Height 
s of 12 ſuch little Parts, of which the Model or Semidiameter 
tte che Column contains 360. Secondly, The Aſtragal (d) 
ore [tains 18 (that between theſe two little Members there may 
0 G a Seſquialteran Proportion, as 3 to 2.) Thirdly, The Su- 
part cilium or Brom ( p ) and the Dorick Cymatium (F) contain 


_ ſuch Parts (in a Duple Ratio with the Filler, and Seſqui- 
Our 


tian with the Aſtragal. Fourthly, The Lesbian Cymatium 
Mida D above the Murulo or Modelions (rr) 36 ( with the Filler 
leng ng in Triple Proportion, with the Aſtragal in a Duple, with 
'orch "IF Supercitlium or Brow, and Dorick Cymatium in a Seſquial- 
olum an Ratio.) Fifthly , The other Lesbian Cymatiums (g) 
e. (in a Quadruple Ratio or Proportion with the Filler, in a 
= * ple Superbipart. tert. (8 to 3) with the Aſtragal, in a 
e on 


Wvple ſingly wich the Brow and Doric“ Cy matium, and Sei- 
cr = | quitertian 


—_ 
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quitertian Proportion with the Lesbian above the Modillio 
Sixthly, The Echinus (which we call a Quarter-Raund) (4 
contains 60 (in a Quintuple Ratio with the Fillet, Triple & 
quitertian with the Aſtragal, Duple Superbiquart. with vi 
Brow and Dorick Cymatium , a Superbitert. with the Led 
Lesbian, and in a Seſquequartan Proportion with the Greater 
Seventhly, The Tenia or Band (mm) (perhaps next abu 
the Hollow of the Cornice, of which I am not very certai 
72 (in a Sextuple Ratio with the Fillet, in a Quadruple wit 
the Aſtragal, in a Triple with the Brow and Dorick Cymatiu 
in a Duple with the Leſſer Lesbian Cymatium, a Seſquialien 
with the Greater, and Seſquiquintile Proportion with the 
chinus. Eighthly, The Sima (e) 96 (having an Ot 
Ratio with the Filler, a Quintuple Seſquitertian with the 
ſtragal, a Quadruple with the Brow and Dorick Cymatium, Wy 
Duple Superbitertian with the Leſſer Lesbian, a Duple precii 
with the Greater, a Supertriquintil with the Echinus, an 
Seſquitertian Proportion with the Tænia or Band.) Nintinl 
The Corona, (m) contains 108 ſuch parts (being in a N 
cuple Ratio with the Fillet, a Sextuple with the Aſtragal, nn 
_ Quadruple Seſquialteran with the Brow and Dorick Cymatiuſ 
2 Triple with the Leſſer Lesbian, a Duple Seſquiquartan vii 
the Greater, a Superquadruquintil with the Echinus, and i 
Seſquialteran Ratio or Proportion with the Band.) Tenth 
and laſtly, The Modillion (rer) 1 20, (having a Decuple Rai 
with the Fillet, a Sextuple Superbitertian, with the Aſtragii 
a Quintuple with the Supercillium and Dorick Cymatium, 
Triple Seſquitertian with the Leſſer Lesbian, a Duple Seſquii 
teran with the Greater, a preciſely Duple with the Echinu, 
Superbitertian with the Band, 2 Seſquiquartan with the Sim 
and a Seſquinonal Proportion with the Corona, 8 
VII. It any One deſires to have theſeCommenſurations expr:ii 
in their leaſt Numbers, taking for the Filler, as being the lea 
Member, the Meaſure of 12 parts, he will find from wil 
hath been hitherto remarked, that the Height of the Fillet 
as 1, of the Aſtragal 12, of the Supercillium and Dorick Ci 
matium as 2, of the Leſſer Lesbian as 3, of the Greater as 4M 
of the Echinus as 5, of the Tænia or Band as 6, of the Sing 
as 8, of the Corona as 9, laſtly, of the Modellion as 0 
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hat only the Number 7 is excluded N every one of which 
bers being compared with themſelves ſeparately, will give 


(4:8 ame Proportions with the above-mentioned ones: Which 
le $M ey are not all alike eaſy to be underſtood, yet there will 
1th th be one Member which hath not a very eaſy Proportion 


cone or two of the reſt, and therefore very delightful to 
reater Mind; however the other, although ſomething more 
eult, yet are delightful for their Variety. Nor would it be 
ertan n more laborious to demonſtrate or ſhew likewiſe the Con- 
Proportions every where in the Echphorasand Projectures of 
aforeſaid Members, if there were occaſion for it in this Place. 
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Irecilt 4 F Eurythmia and Decor, or Beauty ſomething 
, and bY more particularly. : 
Ninth 5 


a N. HAT we underſtand by Euptbmis, ſtrictly ſo 
ragal We called, we have faid in Chap. 1. Numb. 7. Here we 
mating hal declare ſome more particular Things concerning it : Firſt, 
tan VIS 


N refore Eury:hmia requires chiefly, that the Right Hand 
nd n ſhould preciſely anſwer to the Left in the Entrance of 
[ enti ces and Rooms, (which from this very Rule of Eurythny, 
le Rai roportion, ought to poſſeſs the Middle Place; ) i. e. the 
\ (tra dows, Statues, and other Ornaments (if there be any be- 
tium, en) ſhould be in the ſame Number, Diſtance, and Poſition ; 
Seſqunſi that the Fore part ſhould be Diametrically oppoſite to the 
chin, der; the Outer parts to the Inner, particularly the Doors 
ne Sind be oppoſite to the Doors as much as poſſible. Second- 

he ſtrict Obſervation of the Order among the Members 
s exp Columns and other Supporters (appointed as well for 
the 1c ament as Strength) is not a little conducive to the preſent 


m wines; for we muſt in no wiſe change the Members of 
> Fillet = Orders (which are generally Five in number, hereafter 
rick, e more particularly handled) or transfer them from one into 
iter 23 cher (e. g. the Lesbian Cymatiums muſt not be uſed in 
the di and Robuſt Work, or on the contrary the Dorick in 
n as 1 


) 


ht and Tall Buildings, Gc) II. But 
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II. But a fort of Variety, Thirdly, and Alzernation prude 
ly applied, adds much to the Grace of Buildings; where, 
the contrary, even the beſt fort of Work, when it is aly; 
the ſame and alone without Mixture, becomes nauſeous , 
diſdainful. So to uſe the ſame Order (I do not mention in 
the Kinds of Edifices, for that would be altogether ridiculo 
but in the ſeveral Contignations of one Structure, would 
contemptible; but to place the plain and more ſimple Or, 
(as the Iaſcan and Dorick) below, and the more elaborate q 
(as the Iick or Corinthian, Sc.) in the upper parts, appe 
very ornamental and ſplendid : So the Changing and Alter 
the Symetry it ſelf of the Members in the Orders, ſometin 
making them Plain and ſometimes Convex ; ſometimes B 
jetted farther, ſometimes Retracted; in one place Thick i 
Tall, in another Slender, eſpecially in the Corinthian ane c 
poſit Order; making the Leaves ſometimes larger, ſometini 
leſſer, hath produced the excellent Ornaments of the Order 
So in the Apertures and Windows (Fig. XXVII.) if upon th 
Which are Biquadrate others be placed over of half their leng 
of a Square or more depreſſed Figure; or if with theſe Squſ 
round or elliptical ones are placed alternately, or the O. 
ments round the Windows do vary by turns, &c. all H 
things notably increaſe the Beauty and Majeſty of Structuraliſiath 
III. Fourthly, The elegant Combination of the Parts «iii 
actly correſponding, tends alſo to the fame Purpoſe ; ſuch i 
e.g. is required in the Pedeſtals and Capitals of the Ordei 
Sc. to be connected with Dovetails coutinued in the Bi 
and Cornices through the whole Length of the interjaca 
Walls, but never to be ſeparated 5y intermediate Aperture 
ſuch as is alſo required in the Soiles of Windows, and 
their Lintels and thoſe of their Doors between,to be ordered x 
cording to the fame Right Lines; in the inner Cornices ( 
Rooms which are to be diſpoſed above the Windows, Doo 
Chimneys, Gc. Likewiſe at a level, at the fame Height, all 
exact Likeneſs of the Members, ſuch as is required in the Stom OS 
which jut out in the Ruſtick Work; in the Joints of Arch 
Pavements, and Roofs or Ceilings, and elegantly adorning tl 
Glaſs Windows with Figures, &c. in all which both the 4 


cient and Modern Architects have taken much pains. 1 
| | | IV. Dn 
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to Ormiſilus, While he was erecting at Conſtantinople the Brazendi 
tue of Conſtantine the Emperor, ſitting on Horſeback, like that x 
Rome; That the Beauty and Bravery of the Horſe, would not be oi 
all ſuitable to the Majeſty and Glory of by Maſter, unleſs he wa; d 
lowed a ſuitable Stable, (meaning thereby the Forum at Rome; i 
So Palladius (cit. Wotton, Pag. 29.) would have reprehendi 
the Largeneſs of the Gate in the Palace of the Count De Ben Z 
lacqua to be ſeen at Verona, as being ſomething diſproportionay 
to the Work, had he not thought it excuſable for an argy 
ment of the Counts Generoſity, and for this ingenious Inſcj 
ption 5 Pate? Fanua, Cor Mags. RY 22 _ 
Goldman judgeth, and not without reaſon, challsther Abu 
being againſt this Decorum, ſhould with the preceding ones ill 
rejected; and therefore forbids that the Lintels over the Do 
and Apertures ſhould reach over beyond the Shafts of the 
lumns or Pilaſters; that the Cornices of the Frontiſpieces oi 
Tinpans ſhould gape or open above; that the Rows of ſaui 
Columns and Orders ſhould be too much multiplied, ſo that ii 
Members of the Uppermoſt cannot be diſtinguiſhed by reaſ 
of their ſmallneſs ; that the Shafts of the Columns or Fed 
ſtals (Which Parts, being chiefly for the Strength of i 
Structure, ought to be quite plain and naked, like as were . 
Limbs of the Ancient Statues) ſhould be weakened by depenifiii 
ing Sculptures; that the wncle Columns ſhould join with i 
Halves and Fourths, which would cauſe a monſtrous Fr 
duct; that uſeleſs Columns bearing no weight, be uſed in fon 
places, not ſo much as bearing the Weight of a Statue « 
truncated Image; that the Duich draw back the Shafts of th 
Pilaſters and Fied-droits ; Laſtly, that ſome being too proful 
exceed the Decorum in the too great bulk of their Structures 
as Fulius Ceſar, whoſe Palace Auguſtus commanded to be pull 
down for this only Cauſe ; and Nero, of whoſe Golden Hou 
the Ancient Hiſtorians and Poets complained, that it took upi 
the Space of the City of Rome; and to this the Temple of /. 
jos muſt yield, unleſs perhaps excuſable for its being erectedy 
ſuch a Monſter. ; | 5 
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U ] O the Beauty of Structures tends alſo chiefly Axgi- 
Stn, i. e. the accurate and exact Elaboration of all 
every of the Members, made according to the Square, 

e Don ie, Compaſſes and Line, as Goldman induſtriouſſy proves; 

the G iding that Architectonick Delineations and Elaborations 

cc; cr from thoſe of Painters and Carvers in this, that theſe lat- 
of ſm may be made with a free Hand, but in the former, ſtraigͤht 
that es muſt of neceffity be deſigned with the help of a Rule, 
rea lain by the Square and Level, Curves by the Aſſiſtance of 


: 0 n paſſes, but nothing muſt be ſuperfluous (which Rule may 

0! IS joined to thoſe of Goldman) for erring from ſtraightneſs 
were uh en exact roundnefs in Architectonick large Works, becomes 
depend ch more perceivable than in the ſmaller Members and Ex- 
wow lions of Pictures and Sculptures; and ſeeing it is ſcarce poſ- 
zus En 


le for the Workmen, even the moſt exerciſed Hand, to keep 
the accurately preſcribed Lineaments, if io an Error com- 
tted in the Delineation it felf, a new one happen to be ad- 


in fon 
tatue « 


we Fs ror de ps et dl n _—_— 


of th d over and above by miſtake of the Hand or dull Tools, the 
profuſeformity being thus doubled will become the more ſenſible. 
ucture II. And although Nature her ſelf ſeems not at the firſt 
x pulse w to follow ſuch an Exactneſs; yet it is certain, that in ſe- 
n Hou ral forts of Flowers, Leaves, and whole Plants (e. g. Va- 
0k upiß ian, Horſetaile, Wild Cloves, Ge.) chere is every where 
le of rred a fort of Geometrical Exactneſs: And if the wild 


rected i ints ſeem to betray a ſort of Negligence, as it were, of Na- 
We, not this latter, but the former more accurate Elaborati- 
. is to be imitated by Artificers ; nay, it ought to be the 
ief Study of Artiſts to excel Nature, if poſſible, not to men- 
n the Painters and „ who, when — 
6 anten 


A! 
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intend to imitate Nature exactly, make uſe of Compaſſes i 
other Inſtruments of Exactneſs. RE 2 
III. That we may ſubjoin ſome Examples of this precid 
Work, we will touch according to Goldman: The exact 
Deſignations of the chief Members in the Orders, bei 
here firſt of all to pre-ſuppoſe the Proportion of an Heigihiſ 
AB (Fig. XXVIII.) to the Projection of the fame BD; ſi 
as in all the Cymatiums, as well Dorick as Lesbian (N. 1. a 
2.) is from Half, as 2 to 1; in the Echinus and Lyſis (N; 
from Beſſis, as 3 to 2; in the Sima (N. 4.) from Equal, Wl 
1 to 1; in the Gorge, as 5 to 4.; in the Toruſes, Annu 
and Aſtragals, from Half, viz. as the Diameter to the Sen 
diameter, G. Theſe Proportions being thus taken from 1 
moſt Elaborate Works of the Ancients, and the Accu 
Deſignations of Palladius and Scamozzius. = 
IV. Both the Height and Projection of every Curvili 
Member being thus preſuppoſed and given; Firſt, In the oi 
rick Cymatium (Numb. I.) having fer off tranſverſely the Hei 
A B upon the Compaſs of Proportion (or Line of equal Pull 
on the Sector) between 40 and 40, the Diſtance berw«hll 
Fo and 50 gives the Radius of the Cavity to be deſcribed, Wanth 
be ſer off from A to C; i. e. A B muſt be to AC, as 4 to 
and to B D, as 2 to 1. Secondly, In the Lesbian Cymatii 
(Numb. 2.) the Height being ſet off tranſverſly between 80 «MM; 
80, will give between 50 and 50 the Radius's which are 
| be ſet off from A to F, and from D to E; for deſcribing fra 
this Latter the Convexity, from the Former the Concaviii 
being to meet in the Middle; z.e. AB: is to AF or to 
: as 8: to 5; and to BD, as 2 to 1. Thirdly, In the 
chinus ( Numb. 3.) having placed AB between 60 and 6M 
the Diſtance berween 65 and 65 will give the Radius of ti 
| Convexity to be deſcribed, which muſt be placed from D 
E ; i. e. AB: is to DE:: as 12: to 13; and to BD, 
3 to 2. Fourthly, In the Sima (Numb. 4.) having dra 
A D obliquely, and from the Middle of it, from F to G a f 
rallel with BD, if A B be placed between 100 and 100, tl 
Radius taken between 50 and 50 muſt be placed from Gt 
E and F; e. AB: is to G E or G F:: as 2: to 1; b 
to B D, as 1 to 1, or 5 to 5. Fifthly, In the Gale « " 
| | Naw 


4. 
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Jes e 5.) having drawn the Oblique Line A D, and through 

a Middle of it G a Parallel with B D; if AB be ſer off be- 
preciſi cn 80 and 80 of the Line of equal Parts on the Sector, the 
X20 Wi us taken 4.1 and 41, muſt be placed from G to F and E, 
, being as in the Sima; s.e. AB: is to GE or GF:: again 
Heig nearly as 2: to 1, Sixthly, In the Toruſes, Annulers, 
); ful Aftragals (Numb. 6.) half the Height gives the Radius 
„ I. 2 the Semicircular Curvity of the Projection; and likewiſe 
(N; ome Trochils ( Numb. 7.) for in others that Cavity is 


wal, poſed of two unequal Quadrants. | | 
\nnult Fe V. How great an Exactneſs was uſed in the Building of 
e Seu s Temple, may be judged from this alone, That in 


rom ti Firſt Book of Kings, Chap- vi. Ver. 7. it is faid , That the 
\ccurl 2 e when it was in building, was built of Stone, made ready before 
| FY ls brought thitber: So that there was neither Ax, Hammer 
rviling 1 any other Tool of Iron heard in the Houſe while it was in 
, viz. becauſe the Stones were ſaw'd before in the 
intain Leb mus to their Meaſures within and without (as 
vyrelſly mentioned in the following Chap. vii. Verſ. 9.) being 
Smpoſcd and poliſhed (according to Vilalpandus, who ſpeaks 
i place in Pag. 550. B. 1.) that the Joints were quite 
WE ſeemed rather to be all in one Stone, than ſeveral joined 
cher, Go. And if ſuch great Care was taken in plaining 
Joining the hewn Stones (ſuch as never was uſed in any 
r Edifice) what exceeding exactneſs may we ſuppoſe wag 
in the more Ornamental Parts, in the Cornices and other 
bers of the Columns! — 
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CHAP. V. : 
07 Pictures and Sculptures. 


I. Tr is no leſs certain that a very conſiderable Part oi 
I -nament may be ſuper- added to Edifices from the Au 
Painting and Sculpture, than that the Splendor and exqi 
Colours of Silks, Golden Bracelets, Jewels, Embroidered (i 
ments, &c. are a great Addition of Grace andBeauty to Meni 
Women. But as the Decorum requires ſuch things as wlll 
ſhould be uſed more ſparingly by Men than Women (whe 
in the Latter Times of the Grecian Empetors, a gaudy for 
Habit diſpleaſed every judicious Man, as being the Mar 
an Efteminate Mind ; ) nay, in the Fair Sex ſo great va 
of Ornaments and diverſity of Colours, is deſervedly accou 
indecent ; ſo in Architetonick Works, moſt of them li 
compoſed to bear a Maſculine Majeſty, too much Orn:nl 
and over many Pictures and Sculptures, hath been long 
adjudged by wiſe Architects to damage the Work, and tol 
and contaminate its Grace. 
II. And as to Pictures ſeparately ; Firſt, They ought t 
uſed ſparingly, eſpecially in the outer Walls of Buildings, 
cept that where Columns are wanting, it is handſome to 
Jineate them Orthographically with a decent Trabeation; 
where there are-Columns, at leaſt theſe Suppoſitious ones, 
genious Emblems may be elegantly painted between them u 
the Windows, included in their Frames. Secondly, I. 
Entries, Galleries and Summer-Houſes, Sc. the Walls mi 
adorned with larger Pictures, viz. containing whole Hiſt 
of Victories, taking of Cities, which kind of Painting ot! 
ctures Vitruvius, in Lib. VII. Chap. 4. calls Megalography : 
which in the following Chap. 5. he oppoſes Tapia, 5. e. Ti 
or Landskips, which is more proper to private Houſes. I 


of ARCHITECTURE. nor 
ind if you would adorn the Outſides of your Houſes, where 
e are no Columns, with Images of Heroes, theſe ought to be 
r than the ordinary Stature of Men, 9 or 10 Foot high : 
moreover theſe, as all other Pictures of the outer Walls, muſt 
ee made with divers forts of Paint, but with one ſimple Pig- 
t, viz. Brown, or Grey, or Blewiſh, Sky-colour, paliſh 
the Air, Gc. which anſwer more to the Strength of the 
ture, Fourthly, Thoſe things which are to be painted 
rding to the Rules of Perſpective, ought never to have 
Horizontal Line higher than a Man's Eye; and the 
Sic of the Eye js moſt conveniently placed in the very En- 
| *F e of the Room (the Diſtance of the Eye being equal ta 
| * Length of the Room) in ſuch a Caſe wherein ſome things 
Ccbenographically drawn or painted in an End Wall oppo- 
o the Door, not to mention other Optical Artifices of 
ing things upon inclined or reclined Walls, Ce. ſa that 
Pictures, as alſo the Walls themſelves, may ſeem to ſtand 
ndicularly ; Curious Examples of which are to be ſeen 
eie Entrance of a Caſtle at Lauffen. Fiſthly, From whence 
loss, chat it is very fooliſh that Theatres and Rooms, Gc. 
ed over head, ſhould preſent to the Eye, placed under- 
, their Pavements, and the whole Feet of the Men. 
Wc ing thereon. Sixthly, The Light and Shades of Pi- 
es ſhould be accommodated to the Light and Poſition of 
Windows: Neither can portable Pictures be more rightly 
d, than where there are feweſt Windows; nay truly, 
ſhould be in a ſingular Light, according to Horton, Elem. 
t. Part II. Pag. 25. where, beſide the aboveſaid things, 
al others may be ſeen well worth notice, Seventhly, 
laſtly, Obſcene Pictures, the Encouragers of Luſt and o- 
Vices, are _ to be rejected; and the Images of Men 
t not be cloathed with Modern Habits (which alter almoſt 
y Day, and in proceſs of Time would be accounted con- 
ible and ridiculous) but with ſome Ancient loaſe Garment, 
de, or Mantle. 2 | 5 | 
II. Sculptures ſignally adorn Architecture, fo that no o- 
Art is more nearly and effectually ſubſervient thereunto 
it, provided it imitates Nature and Life: And the Chief 
rks of the Art of Sculpture (which are imitated by the 
5 G 3 1 
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Plaſtick Art, either by making them in Earth, or found 
them in melted Metals) are, firſt, the Telamones or Stany 
and theſe are of Four Orders, according to the Deſtribui 
of Pomponius, Gauricus a Neapolitan, pag. 37. viz. the Pai 
which are of a juſt Stature, being conſecrated to the Hong 
of wiſe and well-deſerving Men, or placed inſtead of Pill 
for Reproach to conquer'd Nations; as are the Carzatides, | 
lantes, or Telamones, of which ſee Vitruv. Lib. I. Chap, 1. 2 
Lib. VI. Chap. 10. Pag. 119, Secondly, Thoſe called My 
ne and Auguſte, becaule they were dedicated to Kings: 
Great Men, and to be made below a Seſquialteran Stat 
Thirdly, Majores and Heroice, ereted commonly to Her 
increaſing to an Alteran Proportion. Laſtly, Thoſe al 

Maxime, ariſing to a three-fold Height, called Coloſſi: 
which, Fourthly, are deſervedly added the Sigilla, mention 
by Vitruv. in Lib. IX. Chap. 9. i. e. little Images of 
and Gods, expreſs'd proportionally in a ſmall Stature. 
condly, The Sima Sculpture or Scalpture, according to Vin 
Lib. IV. Chap. 6. by the Italians now called Baſſo rilievo, 
Goldman Malber haben Gchnikwerct, becauſe the Im 
only appeared bearing out on the Fore- ſide, their Hinder. 
or Back being, as it were, hidden within the Wall: l 
which belong the various Ornaments of the Freeſes, eſpecil 
the Dorick, as the Flower Works, born up, as it were, [ab 
riouſly by little Boys, warlike Spoils, Inſtruments of Muſt 
Sc. As alſo the Sculptures upon ſome Convex Members in i 
Orders, Sc. which are to be filled with the Skulls of ti 
Heatheniſh Victims, and the Inſtruments of their ſuperſtitia 

Sacrifices. 98 „ . 
IV. Concerning theſe Works of the Statuary and Carve 

Art, as far as they are uſed in the Ornament of Architectu 
| (otherwiſe the Carvers are at liberty as well as the Painter: 
the following General Rules are to be noted, Firſt, Thi 
there be not too great a Number of theſe Ornaments, whid 
would make the Houſe look like a Picture Shop, as Man 
obſerves in Pare II. Pag. 26. bringing for an Example tit 
great arched Door of a certain Pallace ; for the Cloſure of tie 
Arch having a fine Head carved in Marble or other Stone, 
and above the Timpan two handſome Images, one leaning : 
| | Rr Wald 
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ds the other, as though they were in Diſcourſe ; and on 
h fide of the Pavement two large Statues erected : But of 
Carving uſed in a prudent Moderation in the Members of 
Orders, we ſhall give Examples from Scamozzius's Deſigna- 
s. Secondly, That no ſuch Statues as theſe ſhould be 
d but either within their own little Houſes, ſupported by 
umns, or in Niches arched above and hollow behind, or 


n a Baſe or Pedeſtal, and that not hanging fooliſhly from 


foundi 
Stati 
ſtribun 
e Pai 
e Hong 
of Pill 
tides, 
p. I. 2 


led My Wall (ſuch as may be ſeen frequently in the Gothiel 
ings mples and other Structures) but ſtanding firm from the 


1 Staty tom of the Pavement. - Thirdly, That the Cavity of the 


Hen hes, which is to receive Statues made of White Stone or 
ole ci ble, ſhould not be painted quite Black ( vig. which would 
fi : oo great an Extreme) but rather ſomewhat Brown or 
zent k; this being the Opinion of Motton. Fourthly, That 


of WF Statues or Carved Works, to be ſeen at a great Height 
iſtance, be wrought more negligently, and, as it were, 


o Vina courſer Thread; and thoſe which ſtand lower and 


;liev, rer, to be ſmoother and finer ; with which Art Phidias, in 
Im ing the Statue of Venus, which was to be ſeen from a 
ider. t Height, ſparing himſelf a great deal of needleſs Labour, 
11 ; ined the Praiſe above Alcameres. Fifthly, That in the plac- 
eſpecuerect Statues, they ſhould be made to incline a little for- 
e, rds, for the ſame Reaſon for which Vitraviis (out of whoſe 
Muſd b. III. Chap. 3. about the latter End, Mocton transferr'd 
rs in 5 Rule. to Statues) would have all the Members which are 
s of (be over the Capitals, to incline a twelfth part of their 


eight; viz. becauſe when we ſtand againſt the Fronts, the 
ſory Lines reaching to the Upper part of them, would be 
ger than the others reaching to their Lower parts, and 
erefore would cauſe every Member to appear as if it lean d 


[tio 


Carve 
utectun 


TINS ck, except this were prevented by ſuch an Inclination. 

„ Thi V. Now we ſhall ſubjoin ſome things in this place concern- 
wh the Sacred Architecture of Solomon's Temple, where we 
un d no mention made of Pictures uſed among the Ornaments 
\le tei ereof, that 1 know of, but of Sculptures and Images, carv d 
of e rher in Wood or Stone, or caſt in Braſs or Gold: There 
Stone a great Number mentioned in the Holy Scriptures, of which 
ing to- Firſt, The Cherubims; 5. e. (as Vilalpandus proves at large, 
- ward _— elpecialiy 
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eſpecially in Pag. 32 2-) Images having the Face of a My 
à Breaft creſted like a Lion, four Eagle's Wings, and ten Fee 
of which two leſſer ones were faſtned to the Sides of the Ai 
of the Covenant, and two larger ones ſtood free on by 
fides, their Faces being turn'd towards Holy, Ge. 
were alfo two others ſtanding cloſe to every Wall of the ( 
racle, and innumerable others graved up and down in 1 
Walls of the Temple, deſcribed chiefly in the III. Kings, Ch, 
vi. Ver. 2, 3. Chronicles II. Chap. iii. Verſ. 7, 10, Oc. & 
Vilalpandus b Schenography of the Oracle. Secondly, Pa 
trees ſtanding between the Cherubims in the Walls, EN 
xli. Ver. 18 and 19. and graved on every ſide on the W. 


3A 


0 


and Doors of the Temple between the other Carved Wo 
lj j See III. Kings, Chap. vi. Verſ. 2.8 and 29, Ge. Fhird) me” 
ki | Of Graved Work in the Lavers, deſcrib d in III. Kings, Ci 
vii. and delineated by Vilalpendus in Pag. 492. Firſt, In th 
Fl I'M Golden Altar of Incenſe, of which there is mention made i 
| 


10 | the ſame Chap. vii. Kings. III. Ver. 48, Ge. a Draught i 
4 Wi [ Wi1..', Vilalpandus gives in Pag. 334+ Fourthly , The Imai 
ll of tnt + Oxen bearing the Brazen Sea, mention'd in th 
ſame Chap. vii of the III. Kings, Perf: 25. and Chron. Inn 
Chap. iv. Verſ. 2, Ge. which, together with the Sea reſting od 
them, Vilalpandis exhibits in Pag. 4.82. But a certain ve 
Learned Man, in a Letter to E. Bernardus concerning th 
Brazen Sea, endeavours to prove a very different. Deſignatia 
of it. Fifthly, and more particularly, The Sculptures « 
Graven work in the Capitals, Ge. of the two Brazen Co 
lumns, concerning which ſee Kings III. Chap. vii. Verf. 15 
Oc. allo Ver 41. Kings IV. Chap. xv. Verſ. 17. Chim 
II. Chap. iii. Verſ. 15. and Chap. iv. Verſ. 12. Ferem. lii. Vn 
21, Ce. And Vilalpandus, who from theſe Texts Notes 2 
Pundance in Pag. 417. and the following Chapter. 
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oy | CHA P. VI. e 
= ö Of the Five Orders in General. 
s, Chi = 
5c. O Y what Means the Columns and Orders, as being the 
„ Pak chief Kind of Props or Supports, tend to the Strength 
s, 5 difices, hath been delivered at large in Chap. 1 2. Sec. L 
e Wi gmat the ſame may afford another notable uſe, and magni- 
Wor = t Ornament to Structures, their greater principal Parts, 
Fhirdh e, Columns, and Arebitraves, and moreover as many 
„ C bportions of every one of theſe, are diſtinguiſhed with 
In i e variety by ſeveral leſſer Members thus fitly anſwering, 
made 1 ich a diverſity of Ornament, to the various Kinds of E- 
ught les. | 
x . For anciently there were three diſtinct Kinds of Edifices 3 
d in . The moſt Strong and Plain requiring Strength rather 
bron. | Ornament, ſuch as were, e. g. the Walls of Cities and 
ſtingu the Gates of the ſame; and within the Walls the Ar- 
in ven ries, Priſons, Private Houſes of Handicrafe Tradeſmen 
ing th Citizens of the lower Rank, &c. which either had no 
gnati er of Columns, being contented with the Ryſtick Work 
ures u of which we have treated in Sec. I. Chap. 13. or, if 
en Co was any uſed, it was the moſt plain of all, having but 
ii fv Members, and thoſe very ſtrong; which, either be- 
cha eit firſt took its Riſe in Twſſeia, now called Tuſcany, or 
li. ug transferr d thither from Dori, being yet more plain, 
Totes 2 there chiefly in uſe, thence called the Tuſcan Order, by © 
1 Ealiam L ordine Toſeano. Secondly , The more delicate 
fine fort of Buildings being adorn'd with abundance of cu- 
Works, of which Kind were chiefly the Temples of the 
then Goddeſſes, and now the Chapels in Princes Courts, 
their Pallaces and Seats, &c. For the Making of which 
g and alſo beautiful, there was an Order found out con- 
g of a greater Number of Members, and thoſe more fine; 
ch, becauſe it was much in uſe among the Corinthians, = 
| | | | Fo call 
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called it the Corinthian Way of Building: By the Italians |; 
now called Lordine Corinthio. Thirdly, The Mean betweg 
theſe two ſorts of Building was ſomewhat leſs ornamental tu 
the latter, which imitated the Gravity of an Honourable 
tizen ; of which ſort were formerly the Temples of the Go 
and the Houſes of the Noblemen and of Honourable Ci 
Zens ; Courts alſo, and Free-ſchools, Academies and Colleg, 
Ge. and for theſe a mean Ornament was moſt becoming, ay 
an Order of the Members exceeding the Taſcan indeed in; 
riety and Fineneſs, but far ſhort of the Corinthian, which, |, 
cauſe it was moſtly uſed in Dors, a Province of Lefler 4 
was called the Dorick Building, by the Iralians L'ordine Dora 
III. In proceſs of time, when between Edifices of the ſtroſ 
eſt and plaineſt, and others of the Middle ſort of Structure, 


new Mean fort began to be found out; and likewiſe bee 
the Middle and Fineſt fort, on the other Side a new one, bei a 


ol neither ſort, began to be uſed. To the Dorick and cn 
thian Orders was alſo interpoſed another Middle fort, ci 
the Jonick ;, and between this and the ſame Corinthian yet u 


ther, compounded of them both, by the Romans, who invent 9 


It afterwards, called the Roman Order: So that by this Me 
there be in, all Five Orders reckoned at this very Day, whi 
in the common Opinion of Architects, will ſcarce adi 
of another new one diſtinct enough from them, exc 
that the Holy Order uſed in Solomon's Temple, is ſuppoſed | 
Vilalpandus and Goldman, to contain in it ſelf only whatſoen 
of Beauty and Perfection is obſerved throughout theſe Five, 
being all of them in particular taken by degrees from the 

Order. | | 5 „„ 
IV. But although Vitruvius hath not profeſſedly treated 
any but the nick, Dorick, and Corinthian Orders in Lib. |) 
Chap. 1. which is manifeſt from the Title of this his Cham 
which is thus, Of tbe Three ſorts of Columns, and their Original a 
Invention ; as alſo from the Preface premiſed to the whole Boo 
yet in Chap. 7. of the fame Book, he treats expreſly of ti 

Tuſcan Form; and towards the latter End of Chap. 1. he ſeen 
to hint at a ſort of Compoſition of theſe three Primary ont 
But in this place we ſhall only give, in general, the chief 0 
agnoſtick Signs of the Five Orders, viz. the Trighph in the Free! 


Of ARCHITECTURE. 10% 


ant it ne Dorick Order, with its Gurte or Drops underneath ; the 
betweg ges in the Capital of the Ionick , repreſenting curled Locks 
tal h 72ir, a double row of Leaves below the like Volutes of the 
able , Order; a treble row of Leaves below the Volutes of 
© God Corinthian Order, which are ſmaller than the Trick Volutes, 
dle Ci double in number; laſtly, the Tuſcan Order is altogether 


zollepy 
ng, a 


d in v. 


n, without any of theſe Ornaments. | 
. And as the Tyſcan Order ſeparately, is uſually compared 
2 ſtrong and well Limb d Country-man, plainly cloathed ; 


ich, N Doric to a Grave and Honourable Citizen; The Ionick 
rA Woman neatly dreſs d, but like a Civil Matron; The 
Derag % or Roman to a Virago, proud of her borrowed mixture 
> [tron 4752 rnaments ; Laſtly, the Corintbian toa Virgin or Whore, 
Cture, * viouſly dreſs' d; fo in general all of them reſemble the 
betun Br ies of Trees, for from theſe they deduced their firſt Ori- 
e, be, as being the moſt plain Props or Supporters of Cells 


d C Cottages, whoſe Trunks repreſent the Shafts of Pillars, 


"" 


t, ci ming ſenſibly ſmaller as it riſeth in height; in Analogy 
Jet US, che Stones under them repreſent the Baſes of Co- 
* Wns ; the Square pieces lying upon them their Abacus; the 
3 Mea | 


Ring to hinder them from ſplitting above and below; the 
Lan: let and Limb at the Ends of the. Shaft; their Leaves 
Eby negligence upon the Upper parts of the Poſt, repre- 
the Leaves of the Capital in the Reman and Corinthian 


„ Wh 
Ce adn 
Ex 


poſed | ers; and next their tranſverſe Beams, repreſent the Archi- 
hatſorn es, Freeſes, Sc. as hath already been ſhewn in part, in 
Five, J. Chap. 1a. " EE ont Fee 

the I. Of which, both the Chief of thoſe Things which are 


er to any Order, and alſo thoſe which are remarked 
otton, Lib. cit. as being common to them all, ſeeing 

are indifferently explained already, and are farther to be 

idered in a particular Treatiſe ; we ſhall only obſerve this 


reated 
Lib. |) 
; Chapt 


iginal a thing, That whereas Architects heretofore unanimouſly 
ole Baged to increaſe the Heights both of the Pedeſtals and Co- 
7 of ts, and conſequently of the whole Orders, according to 
he ſeen Number of Orders mentioned in the preceding Number; 
uy dg / Goldman, not without juſt cauſe, hath limited the Pe- 
chief l of every Order to the fame Height; and the Co- 


he Free! 


hs, and conſequently the whole Orders, he hath 2 
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ed only by à twofold variety df Height, viz. making the 1 
ſean, Dorick and Jonick of 26, but the Compoſt and Corinthia, 
30 Modules, 5. e. Semidiameters of the Botrom of a row 
Pillar; and from thence he diſtinguiſheth thoſe Three | 
mer by the Name of Lower, and the Two latter, t 
Higher. „„ | 


— 8 8 


CHAP. VII. 


Of the Five Kinds of Edifices, eſpecialy of the H 
and other Common Things belonging to Column 
and Columnations, „ 


I. Heſe Five Kinds of Fabricks which Vieruvius treat Wl 

profeſſedly in Lib. III. Chap. 2. he deduceth no Wi 
much from that Quinquinary Number of the Orders or OO 
lumns, as from the Five-fold Diſpoſition of every Order, vii 
is either called Pyenaſtyle, viz. where the Pillars ſtand vi 
thick, in ſuch a Proportion, that there is but the Space « 
Diameter and half of a Pillar to one another. = 

II. The Second is called Syfi/e, viz where the Pillars ar 

little more diſtant from one another than in the Pyc»oft»/e, in 
the Intercolumniation is two Diameters of the Pillars: Ti 
Defect which is obſerved in the Heile, as well as in the! 
pe is, that the Entrances of the Fabricks which are placed! 
that Diſtance are very narrow; and thereupon Vieruviu 
marks, that the Ladies as they walked in the Temple Hand! 
Hand, could not go two a-breaſt between the Pillars, 
were forced to go behind one another. The Third is call 
Diaſtyle, viz. where the Pillars are farther diſtant, the Spacel 
the inner Columniation being 3 Diameters, and is attend 
with this Inconveniency, that the Space being ſo great, © 
the Architraves lying upon the two Pillars are in danger "iſ 
breaking; which the Ancients were wont to make of o 
Stone. a | 5 


III. Th 


\ =; ARCHITEC TURE, :  _— 
111. The Fourth is called 4rcegftyle; vix- where the Pillars 


fork nd very thin, there is no certain Proportion, but the Diſtance 
a rc | m one Pillar to another is much greater than that of Dia- 
ee c „ and therefore muſt have an Architrave of Wood. The 
ter, | h is called Ewftyle ; viz. where the Pillars are diſtant from 


e another by a more convenient Proportion than in any of 
other Kinds. The Diſtance conſiſts of two Diameters of the 
lars, and one fourth part of the Diameter: It hath alſo this 
particular, that the Intercolumniation in the Middle is larger 
n the reſt, and hath three Diameters of the Pillars; for 
s Reaſon it exceedeth all others in Beauty, Solidity, and 


he Hv. In the Porches of Solomon's Temple, diſpoſed about the 

olum urts of Varl, Goldman ſhews plainly , that the Axis of the 
eer Columns, which looked toward the Courts, were placed 

Module, or one Semidiameter within the Breadth of the 


eement of every Porch ; fo that between every two op- 


treats f ite Axis there remain d the Space 48 Ells; and from hence 
th not n ving ſubtracted on both ſides 6 Ells, for the Thickneſs of 


WE arched Wall, the remaining free Space of 36 Ells being 


er, wih ided into three Walks, gave to every one of theſe 12 E 
and v Veen the Axis of the four double Ranks of Columns, or 10 
pace o che Intercolumns themſelves. From whence it is plain, 
t this Diſpoſition of the Columns in the Porches (and con- 
lars ar uently alſo in the outer Face of the Wall) was Areoſtyle ; 
oftyle, r was it improper it ſhould be ſo, becauſe the Architraves 
rs: re continued tranſverſe Beams of Cedar, according to the 
he H ly Scripture, juſt as Vieruvius a long time after adviſed to 


done in the Areoſtyles. © 
v. Moreover of thoſe things which are common to all or 
> Hand! Wh cral Orders, or to their Co-ordinations, and which are to 


ars, mentioned in general in this place, Firſt, Are the Steps by 

| is cal ich they aſcended to the Temples through the Intercolumns, 

> Space Wncerning which Vieruvius adviſeth in Lib. III. Chap. 3. ſo that 
attend People commonly beginning their Aſcent by the Right 


ot, may alſo place the ſame firſt upon the Upper Pavements 
either ſhould they be thicker or higher than 10 Inches, nor 
aner than 9; nor ſhould their Retractions or Breadths be 
Ws than a Foot and half, nor greater than two Foot; whereas 


5 oo 
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narrower than 16 Inches and an half, nor broader than 


correſponding to its Baſes and Cornices, Oc.) than if it will b 


the Swelling of Columns (which Vitruvius mentions at the l. 


of two Orders placed in the fame Rank, are increaſed by! 
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on the contrary, in Private Houſes he would have the He, 
both of the whole Pair of Stairs, and of every Step, ty 
made from the Pythagorick Triangle, as 3 to 4, Lib. IX. (| 
2. Secondly, The Landing or Reſting-places ſhould ng 


Inches. Thirdly, The Pedeſtals, which are common to n 
Pillars of the fame Rank, which Vieruvius in the above-c 
Lib. calls Podium, i. e. the Connexion or Continuation, | 
Were, of the Pedeſtals by intermediate Walls, or Rank 
intermediate ſmall Pillars; concerning which he ſeems to if 
viſe in the fame place, and alſo agreeable to Perralzius, u 
will have more Grace if it jet out before every Pillar, and 
retracted more in the intermediate Spaces ( but every . 


continued directly from one End to the Other. 

VI. The Diminution of the Shafts towards the Top 
Fourthly, to be numbred among thoſe things which are cꝗ 
mon to all the Orders, becauſe theſe ought to imitate the B 
of Trees, in what Nature herſelf gives us an Example. Can 
cerning this Contracture of the Shafts or Bodies of Colun 
Vieruvius in Lib. III. Chap. 2. toward the End, adviſetht 
in very clear Words, that in high Columns, whoſe Upper n 
is farther diſtant from the Sight, and conſequently is altes 
optitally diminiſhed, the Contraction ought to be leſs th 
in lower ones; ſo that, e. g. a Column 15 Foot high, mult 
at the Top 5 of its Thickneſs at Bottom; others to the Hei 
of 20 Foot, 55 Parts of 65 of the Lower part of the Sh 
from 20 to 30 Foot high ?; and from 30 to 40, fix and 
half of 74; from 40 to Fo, 3, Ge. But, as we deſervel 
reject with Philander and Goldman that Addition, becauſe 


of the aforeſaid Chapter) ſo we altogether approve of their 
ſpective Diminution (whereby both in two Orders, placed: 
bove each other, the upper Columns decreaſe by a fourth p 
of the Thickneſs of the Lower, and the outmolt corner on: 


fiftieth part of their Diameter above the Middle ones.) 
VII. Among the common Things of the Orders may i 
reckon d, Fifthly, the Ridges and Channels of the _ 

| | WB 
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he Hey h Vjeruvius in Lib. IV. towards the Latter End of Chap. 1. 


EP, to ares to the Plaits of the Garments of Women, makin 

IX. (| wards at the End of Chap. 3. two ſorts of theſe Channels, 

1d nat eable to the Dorick Order (for to the Tuſcan he hath accom- 

than ted none) both of them in Number 20 ; vx. one plain, 

a . ther hollowed: To make this Hollowneſs, a Square muſt 
ve· 


nade, whoſe Side is equal to the Pan, in which the Chan- 
ng is to be made; and having ſet one Foot of the Compaſ- 
Rank the Center of the Square, with the Other deſcribe an Arch 
ms to one Angle of the Channelling to the Other: But in Chap. 
, tu or increaſing the viſible Appearance of higher Columns, he 


ion, a 


r. a S-:{eth the Number of Channels to 24, 28, even to 32, 
Ty vi dmits their Depth to be ſemicircular in fine Columns (Lib. 


if it vl ap. 3.) in which Variety of the Depth of the Channels, 


| 2 pan hath uſed a much greater Exactneſs than any Other, 
e Top of the moſt celebrated Architects; e. g. aſſigning to the 
are ca , Ridge, according to the Preſcription of Vitruvius, a Ca- 
the Ba that may contain an Angle of 120 Degrees ;, moreover, 
le. ting 24 Ridges, and as many intermediate Channels, but 


Colu this difference, that the Breadth of the Channel: muſt be 


viſeth i We Breadth of the Ridge in the Dorick and Jonick Order:: 
Ipper : to 3; in the Reman and Corinthian as 1 to 4, &c. 

is alt lII. Allo, Sixthly, among "theſe common Things may be 
leſs Und the Timpans or Frontiſpieces (by the French Frontons) 
1, mul che Figure of an Equicrural Triangle; and being 
he He d upon the Columns of the Entries or Porches, with 
he Shat Acroteria, Vitruvim in Lib. III. Chap.the Laſt, towards the 


(ix and 


=— of it, makes the Height of ſuch a Timpan a ninth part af 
efervet 


ength of the Corona, over which it is erected: But Phi- 


ecauſc -, to whom this Height ſeems too low, teaches how to 
ut the nd it in his Notes; which ſee. Concerning the Acroteria, 
their 1 Pedeſtals, which are commonly placed at the Baſe of the 
placed pan on both Sides and on the Top of it, to bear ſome 
ourth ples on them, Vieruvius teacheth this; That thoſe at the 
Yrner ole ſhould be as high as the Timpan in the Middle, and 


aſed by! 
s May! 
le Ghalts 

wht 


Middle one higher than the Angular ones by an Eigtth 


CHAP. 
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CHAP. VIE 
Of the Tuſcan Order in Particular, 


J. Hb delivered in ſhort thoſe Things which ten 
1 Ornament, and belong to the (Orders in com 
ana to all or moſt ſorts of Edifices, now we muſt treat of i 
ſomething more particularly; ſo that theſe Things whit 
found remarked in Vieruvius concerning every one of i 
may be declared in the Firſt place; and in the Latter jon 
thoſe Things may compendiouſly be delivered, which 
been ſuperadded for their farther Perfection by Modem 
chitects, eſpecially Scamozzius and Goldman. | 2" 
II. About every Order there are to be conſidered boi 
Three Parts, the Pedeſtal, Columm, and Architrave lying u 
and moreover the Frontiſpier (L Froncon) and Chambranl: Wil 
per to the Columniations of any fort: Of the Firſt and 
Vieruvius makes no mention in the Tyſcen ſort 5 but concen 
the Second, viz. the Columns it ſelf, the following Th 
are remark'd in Lib. IV. Chap. 7. Firſt, That the! 
Thickneſs or Diameter of the Shaft (which in all the C 
he calls a Module, except the Dorick only, in which het 
the Semidiameter for a Module) ought to be a ſeventh put 
the Height, but the upper and diminiſhed a fourth part 0 
Secondly, 'That the Height of the Baſe of the Pillar (vi 
 Virruvius in one word calls Spira) muſt be half the afor 
Diameter or Module. Thirdly, That the Lower half a 
Height gives the Plinth A (Eg: XXIX. Numb. 1.) and 
Upper one the Torus B, with the reſt of the leſſer Memb: 
viz. the Limb a, and the Apophyge of Conge 6. Four 
That the Height of the Capital ( Ninnb. 2.) is likewiſe hi 
Module, or greater Diameter ; and the Upper part of thi 
vided into three equal parts, gives the Abacus E (by the Fr 
Taillow, which Word with the Ancient Gauls fignified 2 
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F ARCHITECTURE. 11g 
Wn Trencher) in its whole Breadth is equal ro a Module or 
ver Thickneſs of the Column: Its Second Part is for the E- 
„ D, with the Fillet under it; the Third for the Neck 
= comprehending with it the Aſtragal or Annulet e, the up- 
r Limb d, and Apophige or Congo c. 

ul. For the Tſcan Trabeation , Vitruvius requires, Ficſt, 
ams joined together, to be placed immediately upon the 
lumns; 5. e. made of two ſeparate Beams (Fig. XXX. 
5. 1.) fo joined with Dovetails and Swallowtails, (i. e. 
Wnſverſe Bands in ſhape of an Ax at their Ends) by the Italians 
= French called Coda & irondine, Queue d hirandelles) that they 
e the Space of two Inches between them (vi. giving them 
and preſerving them from rotting ;) and the Whole 
t be as broad as the Neck of the Top of the Column- 
De Pondly, Upon theſe Beams (which are inſtead of an Archi- 
Li e) (Numb. 2.) muſt be raiſed a little Wall of Bricks in- 
of Freeſe: And, Thirdly, Upon this Wall muſt be e- 
a Cornice, or, as Vierwvius calls it, a Projecture of Mo- 
ons; . e. repreſenting the Fronts or Ends G of direct 
Jo s. Fourthly, The Antipagmenta, or Garniſhings H, which 
o be faſtned to the Fronts of the Walls, viz. being made 
4 ood, and faſtned above 2nd below with Nails to the 
remities of the Wall, on that Side which anſwereth to the 
umn underneath, &c. which upper Trabeation, Fifthly, 
ich muſt be projected a fourth part of the Height of the 


Wumn. 
v. Upon the Columniation he faith there muſt be erected 
Frontiſpiece or Timpan, whoſe Roof may either be of 
te or Timber; and upon this Roof muſt be placed a Beam; 
ch lieth along the Ridge of the Roof, from which all the 
of the Rafters proceed, as the Ribs of a Fiſh from the 
bone. Perraltius faith, That this Frontiſpiece, according 
itruvius, hath a peculiar Proportion, that it be made indiffe- 
high, and have a ſufficient Slope for the Water to run 
n upon it. | — 5 
Scamozzius, Lib. VI. Pag. 1 1. Chap. 1 5. after ſeveral 
ral Things worthy of Note, towards the Latter End; 
ves the following Meaſures of the Tuſcan Order: Firſt , 
Column with its Baſe and Capital ſhould be 7+ or 8 _ 

5 "In. N dales 
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dules high; the Baſe 2, and the Capital as much, fo that {y 
the Shaft with its Limb below, and Annulet above, there; 
mains 6 and 2, or 7 ; but above diminiſh'd a fourth part, 
a Module. Secondly, The Plinth in the Baſe of the Colun 
oughr to be ſquare, except in narrow places, and places wh 
there may be danger of its being broken; in which Caſe | 
alſo agreeth with Vitruviis to have it made round. Third 
the Ornament or Trabeation (by the French Entablature) ouy 
to be 5 of the Height of the Column, or 4, if the Freeſe| 
+ part lower than the Epiſtillium, or Architrave; i. e. either 
and 2, or 1 and g, or quite 2 Modules, and as much fort 
Pedeſtal, if there be one uſed. Fourthly, The Height 
the Trab-ation muſt be divided into 175 parts, of which 
ſerves for the Architrave, 635 for the Freeſe, and 6 fort 
Cornice. Fifthly, But the Height of the Pedeſtal muſt bei 
ſtributed into 5 parts, the uppermoſt of which. ſerves fort 
Cornice (La Cimacia) with its Members; the two next y 
5 of the following make the Trunk (1 Quadro; ) the remiy 
ing 5th part, with 3, conſtitutes the Quadrangular Baſe oft 
Pedeſtal (I Focco, ou il baſamento ) 
VI. But becauſe the Knowledge of the Heights in e 
Part is not ſufficient for the Delineation of an entire Or 
but we muſt alſo of neceſſity know their Breadths (wii 
Vitruvius, Lib. III. Chap. 3. Pag. 5 5. calls Projectures, in Gn 
Ex poęgs, the French Saillies, Italians Li Sporti;) and ſince ib 
are to be meaſured either as they reach out from the mil 
Axis of the Columns towards the Right and Left Hand, 
which Caſe, for better diſt inction ſake, Goldman calls t 
Ecphore ( the Iralians Gli Sporti) or as they are projected al 
tle further from the Extremity of the precedent Member ( 
which Caſe he calls them Projectures, in Italian L Ageu 
therefore in this place we ſhall ſet down their Meaſures as i 
are found in Vitruvius and Scamozzius : And as to the Fom 
you can ſcarce find any thing elſe mention'd by him in! 
kind, belides what he adviſeth in general in Lib. III. ch 
(Pag. 57, at the End) That al Ecphora's will become the 
Graceful, if their Projectures be equal to their Height, (viz. Wi 
any one Member hath) that is to ſay, beyond the Extremit 
the next foregoing Member; and that in Lib, IV. Cha 
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0f ARCHITECTURE 175 
that (he 1b Capital, he faith, That the Breath of the Abacus 
nere! be equal to the Thiekneſs of the Bottom of the Column. | 
part II. Scamoxgius hath remarked ſeveral things about the Er- 
Colum 45 and Projectures of the Parts (e.g that the whole Breadth 
es What the Plinth and Torus is 13 ofa Module; fo that the Pro- 
Caſe | ure of the Members taken together, beyond, or without 
T hirdy Thickneſs of the Shaft (expreſs'd here in Fig. XXXI. Numb. 
e) ow remains on both ſides + of a Module; and a 3d part of 
*reeſe| a gives the Projecture of the Limb with the Apophyge ; 

either B, with the two remaining Thirds, gives the further Pro- 
h fort jon of the Torus and Plinth : The J runk of the Pedeſtal 
Jeioht nb. 2.) hath both the fame Figure and Breadth with the 
which ch, vz. 14 of a Module, and its Baſe (II Focco ) being 2 
5 for Module high, hath a Projection on each ſide, which is o of 
uſt bei eight, or 4 of one Module: Laſtly, The Cornice being 
es for a Module in height, and divided into 4 Members, hath 
next Projection of about , of a Module on both ſides; more- 
e rem the Diviſion of a Module into 69 parts, called Minutes, 
g over and above added, hath much facilitated this Expreſs 
of the Heights of the Ecphora's and Projectures; (fo that, e.g. 
17 Module, we may fay 1 Module 20 Minutes; for 2 
| * ule 30 Minutes; for 2 3 Minutes; for 5 6 Minutes, 
yet he could not untie all the Knots, nor avoid all Fra- 
in Gs, even in the Minutes themſelves. 
ſince III. But Golaman hath by far outdone both this Scamoxzins 
the mid all others before him, together with Vierudius himſelf in 
Hand, try, Exactneſs, and Facility; Firſt, Both by improving 
calls . adorning with ſeveral Members the Tuſcan Orders chiefly, 
ected i almoſt all th reſt: And, Secondly, by aſſuming the 
lember er Semidiameter of a Column in all the Orders for a Mo- 
L Agen and dividing it into 3 60 equal parts; and by this means, 
1res as dy, expreſſing in whole Numbers, without any Fraction, 
he Fom ell the Heights as Ecphora's of all the Parts and Members 
him ini Column, even to the leaſt, which are to be ſer off on 
. Cha WP {des without from the Axis of the Column; and conſe- 
ne the ty Fourthly, performing the moſt accurate Delineation 
(viz. whole Order with Eaſe and Pleaſure ; which the following 
xtreme (by us brought into this Form, from his Writings both 
7, Chas iſhed and not publiſhed) _ its Uſe, which may be taught 
| 2. | in 
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in one or two Examples, will abundantly prove. 

IX. This Uſe of it conſiſts in what follows: If a cen 
Portion of the Tuſcan Order were to be exactly delineated, , 
the Pedeſtal, and conſequently the entire Face of the Org; 
Firſt, In the Middle of a Table or Paper muſt be drawn 
obſcure Line, repreſenting the Axis of the given Order or 
tion of it. Secondly through this another is drawn tranſve 
above or below it at Right Angles (according as the Si: 
the Portion requires; ) and upon this, having taken « 
Spaces large enough, two other Lines are drawn parallel y 
the Axis. Thirdly, Upon theſe Parallels commonly ar 
their Order ſet off from a Geometrical Scale all the Hey 
or Depths, determined in the Table, and every two correſ 
ding Points are connected by obſcure Lines, thus making 
it were, a Grate-like Figure. Fourthly, Upon theſe T: 
verſe Lines, from the other {ide of the Table are ſet of 
both ſides the Ecphora's anſwering to any Member. Fi 
and laſtly, Every two Extreme Points of any Member 
mark'd, are either connected by Right Lines parallel to 
Axis (if they are terminated by a plain Ambit) or the 
form'd according to the Rules preſcribed in Chap. 4. ift 
are curvilinear But what ſort of Member every one wil 
the Names themſelves, expreſs'd in the Heights and Ecphord 
the following Tables ſhew : Moreover a prudent Ci 
(without whom it will be impoſſible, or at leaſt very dif 
to attempt this thing) might call in to your aſſiſtance Gol 
entire Deſignations of the Orders, either from his Slim 
publiſhed heretofore in Dutch, or from his more compler 
chitecture, illuſtrated and publiſh'd in the German Tong 
my Son Profeſſor at Guelferbytan. | 
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of the Filet of the Torus. 


Below the'Torus or Height of the Square | 360 | 639 


LALLY k - 
= Fir the TUSCAN ORDER. 
= I. Iz the Baſe of the Pedeſtal. 
& . LS i Sr TC E CP HO RA. . 
I The whole Height of the Baſe 540 5 EN 
ty Below the Dorick Cymatium inverted | 504 [495 | Tol the Trunk and Scamillum, = 
A Below the Fillet of the inverted Sima — | 492 525 | The Ecol of the Dorick, Cymatium in the Top. 
Below the Sima it ſelf —— 420 | 543 rd p of the Fillee of the Inverted Sima. 
Below the Fillet of the Torus 408 | 615 
[1 
2 


N. The Height of the Trunk 1 990 Parts; i. e. 24 Mod. of the Scamillum 360, or 1 Med. Theres 
Pore the whole Height of the Pedeſtal with the Scamillum 2.160 Parts, or 6 Mod. without the Scamillum 
1800 Pares, or 5 Modules, in all the Five Orders; which let be ſaid here once for all, 
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The whole Depth of the Comice — 270675 Cof the whole Cornice. 
Above the Dorick Cymatium 234663 | of the plain Faſcia. . 
Below the Echifie ——————— |z22 865 los the Regula above the Corona. 
Below the Corona 62 639 The Eepbera. of the Corona it ſelf. 

Below the Fillet of the Corona 583 Jof the Echine in the Top ofit. ( Coma: 
Below the Plain ofthe Faſcia —— | 78] 543| 5 ejuſd. in the Bottom & Filet above the Dor. 


Below the Apophige of the ſame— 34 525 1 of the Dorick Cymatium in the Bottom. 
Below the Supercilium or Brow — 30 * 
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III. Iz the Baſe or Lower Shaft of the Column: 


„ 


HEIGHTS. 


From the Scamillum or Half Round, to the End of the Round Shaft 
Above the Apophige of the Lower Shaft | 


Above the Limb of the Shaft — — 
The Height of the Baſe of the Column — — 


The W the Plinth + — — — —ẽ 


| 


1656 

456 
396 
360 
180]. 


ECPHORA's 
360| & ( of the Round Shaft. 
390 FJ of its Limb. 
480| A N of the Plinth and Toru: 
0 


N. B. The Height of FR ah Shofs b its 1 , 5 14 Madules, or 504 0 Parte Ies Members to 

to the Baſe: 95 parts, or 17 Mod. The Members to the Copital 144 party; i. e. 3 or 11 of a Mod. 
3 of a Mod. Therefore the Height of the 
bare Shaft u 137 Mod. or 4.800 parts. And all theſe Things are 1 the ſame Manner in the three Lower 
| Orders, the Tuſcan » Dorick, and lonick, which remember here once for all. 


Therefore the Sum of both Members is 2.50 parts, or 15; i. e. 


IV. Iz 


* 


IV 


2 5 

5 The DEPTHS. 

E The Depth of the Capital below the Apophige 
9 below the Cincture 
Iz} below the Annulet 


— of the Capital it ſelf preciſely 
my Below the loweſt Fillet of the — 


E or Gorge 
Fa the Echine 


" The Depth or Height of the Abacus 
S Below the Apophige of the Abacus 


=> 


the Middle 


The Height of the Supercilium or Brow — 


the Highelt | 


504 
456 
432 


360 


| 408 | 


396 
488 


312 


300 


288 


324 


The Ecphora 


- 


In the Capital and Upper Shaft 1. the Column: 


— 


ä 


PRI 


ECPHO R A's. 


Cof the whole Capital in the Brow, 


of the Plain Abacus. 
of the Echine in the Top. 


of the ſame in theBottom & of the 2 
of the Middle Fillet. 


of the Loweſt Filler. 
of the Hypotrachelium or Neck of the. Le 


Cape and Contract Shaft. 


„. 


1 V. In the Architrave aud Freeſe. 
0 HEIGHTS. 1 ECP HO RA, 
8 The Height of the whole Architrave 480 324 of the whole Architrave in the Brow. 
ky Below the Supercilium — 4321212 [ of the Fillet above the Upper Faſcia, 
Below the Regula or Fillet —— [420] 300 of the Upper Faſcia it ſelf. | 
kx) The Height of the Lower Faſcia — | 180| 288 of the Lower Faſcia. 5 
The Height of the Freeſe — 480312. „ lofthe Inis above the Side · garniſhing. 
My. Below the Tænia or Bandlet 432 | 300 The Ecphoras of the Tenia above the Freeſe it ſelf, 
Below the Apophige or Conge =—j412] | | and of the Side-garniſhing. 2 
a e 4280 lof the Freeſe it ſelf. 42; 
8 | 156 | of the Bandlet above the Fore. garniſh. 
N 1144] ofthe een or Garniſhing it 
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HEIGHTS. | 
The Height or Depth of the whole Cornice | 


Below the Regula or Fillet of the Dorick Cymat. 


Below the Echine +» 
Above the Echine - 


— — x oo 


Below the Regala of the Dorick Cymatium — 


Below the Corona 


— —— ——— 


Below the Regula of the Cong ma 


Below the Tenia of the Corona 8 N 
Below the Sima 


_— 


480 
1432 
1420 
348 


' ZOO 
192 
180 


The Height or — of the $ 6 Seri or 


144 


Brow — 


* 

- 
: . 
48 


312 


144 


702 


28 
636 


402 
396 


324 


864 
768 
756 


720 


420 


The e Ecp 


348 


= of the 


Ec PHORÆ. 
{ whole Cornice in the Supercilium or Brom. a 


| Tenza or Band let below the Sima. 

Regula or Fillet above the Corona. ; 
Corona it ſelf. (in the Top. 
Regula and Dorick Cy Ymarium below the Corona 
fame Cymatium in the Bottom. 


S/ 


I Inner Dorick Cymatiumin the Bottom. 


ſame in the Top. 

Inner Dorick Cymatiumi in the Taps 
ſame in the Bottom. 

Echine below this Cymatium. (in the Top. 
Regula and  Dorick Cymatium under the . 
( Cymatium in the Bottom. 


N. B. The whole Height of the Trabeation (which conſiſts of an Architrave, Freeſe, and Cornice, # 4 Mo- 
dules in all the Orders, its Parts mentioned i in the Tuſcan and Dorick Order are equal among themſelves, 
and therefore every ons of chem are 15 Modules, or 480 Parts high. 
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MAT 
Of the Dorick Order Separately. 


H E more ſimple Dorith Order, which the People of 
Afia firſt invented, its Height at firſt being only ſex- 
le; z. e. ſix times, its Thickneſs (in Analogy to a Human 
ly) according to Vitruvius, Lib. IV. Chap. 1. being after- 
ds transferr'd by a certain Colony into Tuſcany, it received 
Name of Taſean; but in the mean time being improved 
brought to a greater Perfection of Beauty in Aſia, it ob- 
'd the Name of Dorick From the fame Chap. of Vieruvius 
concluded that its Pillar had no Baſe; where he mentions, 
in building the Temple of Diana thoſe Aſian. People in- 
ted a new ſort of Columrtas it were more womanly, (for 
Dorick had the Proportion of a Man's Body) being much 
fre flender ; its Thickneſs being equal only to an Eighth 
t of its Height; and that it might appear yet the more 
ble, inſtead of a Baſe they placed a Ring, which is ſuffici- 
y confirmed by ancient Relicks of ſuch Columns having no 
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I. But ſeeing that moſt of the latter Architects difapprove 
want of a Baſe, they uſually ſubſtitute the Attick Baſe, de- 
ved by Vitruvius in Lib. III. Chap, 3. Pag. 55. whoſe Mea- 
s are theſe : The whole Height is equal to a Module, or 
idiameter of the Column, whoſe third part gives the Plinth 
he Bottom ; the remaining two being divided into four, 
es the higheſt of them for the Upper Torus, and the Lower 
If of the remaining Three ſerves for the Lower Torus ; the 
per one for the Intermediate Trochil or Scotia , together 
h its two Regula or Fillets. But the Ecphora of the Plinth, 
ording to Vierudius, ſhould be 14 Mod. 3: e. the Projecture 
fond the Round Shaft above the Fourth of a Module; but 
HA PF Projecture ſeems exceſſive, and is without — for 

| | itruvius 
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Pieruvius himſelf uſeth a leſs in the Ionich Baſe. 

III. The Height of the Capital is likewiſe 1 Module, 
| Breadth 2+ : A third part of it gives the Plinth or Abby 
with its Sima, the following third part conſtitutes the Ecj 
with its Fillets or Annulets, and the loweſt the Neck or Hy 
trachelium. The Architrave together with its Tenia or By 
let, and the Guttæ or Drops underneath is likewiſe 1 Mol 
high: The Gaze with their Fillet (here particularly called; 
Tingle) is a ſixth part of a Module: The lower Breadth oft 
Architrave is required to be equal to the Thickneſs of the a 
tracted Shaft: In the Freeſe above the Architrave the Trig 
are placed with the interjacent Metopes (ſee Vitruviiu Lib. 
Chap. 3.) theſe Triglyfs are in Height 12 Module; in Brei 
1 Module; but the Metopes are as broad as they are hig 
And one Triglyfis placed over-againſt every Column, and q 
every Intercolumn 3 Triglyfs; half a Metope only being 
about the Extreme Angles. For the Sculpture of the Trig 
the Breadth of every one is divided into ſix parts, andi 
Half of one of theſe is left on both ſides for the Demi-chann 
or outward Sculptures; of the remaining Five the Middle 
two Extremes conſtitute the Femora; the two remaining ju 
lying between theſe afford a place for the two Channels, wii 
are to be hollow'd according to the Angle of a Square. Li 
ly, The Head or Brow of the Triglyf hath + of a Moi 
for its Height, N | | A 

IV. Above the Heads of the Triglyfs the Corona is to 
placed (as Vieruvius goes on in the abovecited place) being 
Projecure Half and a Sixth Part (i. e. # or 3 of a Module, « 
beyond the Triglyts) but in Height half a Module, and h- 
ing a Dorick Cymatium at the Bottom, another at the I) 
to which he adds at laſt ſome things concerning the Sculp 
of the Corona, which are to be made over-againſt the Ti 
glyfs and Metopes, in its lower Plain which reſpects the Grow 
Concerning the Scotia or Cavity, which muſt be cut as far 
the Chin of the Corona, &c. which are to be profeſled 
ſpoken of in another place. . „ 

V. In Scamozzius theſe general Meaſures are found ab. 
the End of Chap. 18. The Height of the Pillar together vi 

its Baſe and Capital is 82 Modules: The Height as well 
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Baſe (which he would not have omitted) as of the Capi- 

5 Mod. fo that the Shaft remains 75 Mod. growing 
der towards the Top by a fifth part of its Thickneſs at the 
tom: The Height of the Trabeation is 4 of the whole 
ght of the Column, to be divided moreover into 188 e- 
| parts; of which 5 ſerve for the Architrave, 64 for the 
eſe, 3 for the Head of the Triglyfs, and the ſix remain- 


FX 
Module, 
or Abby 
the Ech 
k or Hy 


. 
lia or By 


: 1 Mo parts for the Cornice: The Height of the Pedeſtal, if there 
y called ny uſed, is a third part, and moreover 4 of this of the 
adth of ght of the Column; and this being divided further into 6 
of the s, the Upper one gives the Cornice, the 3 following the 
he Trig nk, the 2 loweſt the Baſe of the Pedeſtal; which being 
ius Lib. In divided into 2 parts, together with 3,ſerves for the Height 
in Brei e Square, the remaining 5 for the reſt of the Members. 

7 are hi 1. Next he gives us more particular Meaſures in the fol- 
n, and ing Chap. 20. which in ſhort are theſe: The whole Shaft 

y being Y be divided into 24 Channels, or Ridges, not very deep, 
he Trig having as many intermediate Channels which are 4 of the 
ts, and ifF2dth of the former: The Baſe of the Column is 1 Module 
ni-chanMb, dividing it ſelf as it were into 5 parts and ; for its 6 
Middle WWF mbers ; viz.” the upper Torus 1. part, for the Frachilum or 
ining . with the 2 Fillers and lower Torus 23, laſtly, for the 
nels, with 2. The Projectures of theſe Members are 3 of a Mo- 
are. Les: The Height of a Pedeſtal is as in the preceding Numb. 


Fa Mod fo contains 2 Modules and a little above +, to be divided 


aforeſaid ; The Cornice is divided into 9 parts, with = for 


mma is to 

e) being e Members, which may be known from the Figure, and 
lodule, ¶¶Projecture is a little more than 4 of a Module: The Trunk 
>, and h the Pedeſtal is 1+ Module high ; in Breadth it is equal to 
t the TI Plinth in the Baſe : The Baſe of the Pedeſtal is 4 of a 

> Sculp ddule in Height, and its Projecture little leſs than 4x of a2 
ft the dule. The Height of the Capital (of which he gives ſe- 
ne Grouſ ral Forms, and in the firſt place the Vitruvian) is 5 of a 
ut as far dule; z. e. half the Thickneſs of the Column, to be divid- 


into 1 172 parts for its 7 Members, which may be known 
m their Figure. The Height of the Trabeation, ſhewn and 
ded a little before, is equal to 23 Modules. The Breadth 
Ecphora of the Architrave in the Faſcia is above + of a Mo- 

2 | dule. 


profeſſe | 


ound abd 
gether Vi 
as well! 
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dule. The Height of the Freeſe is 4 Mod: and ſo of the 
tops and Triglyfs; but their Breadth is 3 Module; and o 
Channels and intermediate Spaces 21 Module. The Cy 
being = of a Module high, is divided into 62 = for it 
Members, which may eaſily be ſhewn in a Figure, Ge. 
VII. Again, How imperfect this Enumeration of the] 
ſures is, eſpecially in the Ecphora's and ProjeQures, tha 
much more perfect than that of Vieruvius ( eſpecially if 
reſt of thethings were added which I have on purpoſe omit 
and how {imple the Ichnography and Orthography of the( 
lumns would be, if made from theſe ? On the contrary, 
eaſy and delightful it is now made by the great Induſtij 
Goldman? they will eaſily know, who take from the folloy 
Table both the Heights, and Ecphoras or Breadths, not a 
of the greater and leſſer parts, but alſo even of the leaſt M 
ber, which are ſet down in an elegant Order, and exp 
moreover in the intire Members of the Parts of a Module, 
who have learnt to transfer them into their Del1gnations, 
cording to the Directions given in the laſt Number of the; 
ceding Chapter. 0 
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> The Height of the Square ͤau⁵ 


g. 


of the 


Below the Filler of the Inverſe Sima 


TABLE II. 
Fr the DO RICK ORDER. 
1. In the Baſe of. the Pedeſtal. 


HEIGHTS. 
The whole Height of the Baſ ——=—_————_ | 
Below the Inverſe Lesbian C ymatium 


Below the Sima it ſelf — - 


— 


Below the Fillet of the Torus — 


1 


follow 
85 not 0 


for in 


Ge. 


and o 
"he Con 
of the 


cially if 


ole omith 
of the( 


rary, þ 
Induſty 
leaſt N. 
id exptd 


lodule, 
nations, 


E 


540 
404 
492 


420 


408 
390 


of the; 


4 639 1 
615 


$43 | & 
531 
513 


| 465 | 


LE 
© 

8 
=D 

| 8 


8 


M 


BG 


ECP HO RA. 


Che Square or lower Baſe. 

the Regula or Fillet above the Torus. 
the Fillet above the inverſe Sima. 
the inverſe Leb. Cymat. in the Bottom. 


| the ſame in the Top. 


T 


he Trunk and Scamillum, or Half Nenne. 


II. 12 


Il. Is the Cornice of the Pedeſtal. 


DEPTHS. 5 S P HORN. 
The whole Depth of the Cornice ——— 270 ſthe whole Cornice. 8 
Above the lower Lesbian Cymatium —— | 234 the Plain Faſcia. Bottom. 
Below the Echine — 222 the Dorick Cymatium above the Corona in the 
Below the Corona — | 162 the Cornice it ſelf. - | 
Below the Dorick Cymatium of the Corona | 90 the Lys or Cymatium in the Top. 
Below the Plain of the Faſcia ——— | 66 the Fillet above the lower Lesbian Cymatium. 
t the Apocbige of the ſame 1 the Lesbian Cymatium in the Top. 
Below the Supercilium or Bro-w . I 30 | the ſame in the Bottom. 


. 


A 


The Eephora of 
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III. Is the Baſe and Lower Shaft of the Column. 


HEIGHTS. 
From the Scamillum to the End of the 


Round Shaft 


Above the lower Apophige = 
Above the Limb of the Shaft 
The Height of the Baſe 


Below theupper Torus 


Below the Fillet of the Scotia 
Below the Trochil it ſelf 


Below the Fillet of the lower Toru. 
The Height of the Pan 


—— oo . — 


1656 
456 


384 


360 
288 
2.76 
228 


216| 


120 


A. 3 


The Ecphora of 


* 


E CPHO RA.. 
the Round Shaft. 


the Limb and Hollow Trochil or Scotia: 

the Fillet of the Hollow Scotia and Quadrant of 
the lower Quadrant. (the Brow, 
the upper Torus,and Fillet of the lower Torus, 
the Plinth and its lower Torus. 


— 


— 


2—— 


1 
LESS; 
> Oo. 
— 
= 
KW 
* 
3 
© 
=. 


© 


. 
- 


4 > 


Below the Cincture 


The Depth of the Capital alone 


IV. In the capital and vue Shaft of the Column. 


DEPT HS. 
Thebepth of the Capital below — 


Below the Annulet =— 


Free 


— 


Below the Lesbian Cymatium · . 

Below the Fillet of the Cymatium — 
Below the Echine 
The Height of the Abacus 
Below the Lesbian Cymatium of the Mw 
The Hei ight of the Supercilium or Brow — 


88 


0 


2 


' 


} 


4 


504 
4.56 


1433 


360 
240 
204. 
192 
120 
60 


24 


408 


402 
384 
378 
372 
324 
312 
294 
288 
Wh 


The — of 


ECP HO RA.. 


0 whole Capital. 


* 


——_— 


the Lerbian Cymatium in the Top! 
the ſame in the Bottom. 

the Plain Abacus. 

the Echine. 

the CinQure and Fillet of the dads 
the Lesbian Cymatium in the Top. 

| the ſame in the Bottom. - 

the Gorge it ſelf and contr. Shaft. 


= 
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Below the Dorich Cymatium 


V. II ile Architrave azd Freeſe. | 


HEIGHTS. 


The. Height of the whole Architrave — 


Below the Supercilium 


Below the Filet 
Below the Gutte ——— 

The Height of the 1 Lower Fdſeia 
The Height of the Freeſe 
Below the Tenia or Bandler 
To the Top of the Channel of the Trighff 
To the inner Top of the Channel 


Le 


8 


— 


i 


N. B. 
Py 


evbry there 48 


VIZ, 


77 


480 
444 
420 
408 
360 
180 


480 


— 432 
408 


384 


34.8) 


336 
324 
312 
300 
288 
33s 
300 
288 
156 
144 


10 V 


The bers of 


ECPHORA's. 


the whole Architrave below the Side T, 8 


the Dorick Cymatium below the Brow. 

the Brow below the Fore Trighf. 

the Cymatium under this Brow. 

| the Upper Faſcia. 

the Lower Faſcia. 

the Tenia above the Side Tig. 

the Tenia above the Freeſe,and its vide Channel, 
the Freeſe it ſelf. 

the Tenia above the Fore Trigh F. 

che Trighff it — 


* 5 


A. 


w* 


3 of the Breadth of the Trighff gives R Side 4 * cine, and Femora's ; ao the Bottom of the 
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VI. In the Cornice. - 


HEIGHTS or DEPTHS. 


The Height or Depth of the whole Cornice 
Below the Regula ot the Lesbian Cymatium — 


Below the Tenia — 
Below the Regula or Fillet of the Tenia —— 


Below the Echineyq 1 
Above the Echine —— 


Below the Fillet of the Dorick Cymatium — 
Below the Corona — 


Below the Doric Cymatium of the Corona — 


Below the Filet of the Corona 
Below the Sima 


The e of the Supercilium or Brow —— 


I — — — 


444 
432 
372 
360 
317 
300 


480 


The n of the 


wa 


— 


EC PH ORA. 


whole Cornice. 


Fillet below the Sima. 
Dorick Cymatium above the Corona. 
Corona it ſelf. (in the Top. 


Outmoſt Dorick Cymatium below the Corona 
fame in the Bottom. 


Inner Dorick Cymatium i in the Top, 
in the Bottom, 
5 Inmoſt Doric Omatium in the Top. 


— 


in the Bottom. 

Echinc. | 

Fillet under the Echine. 

| Tenia or Bandlct. 

| Fillet above the Lesbian Cymatinun; 
| Lesbian Cymatium in the Top. 
lame in the Bottom. 
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Ar. Xx 
Of the Tonick Order. 


tne . LF N 1 * o 

\ . be Tn A ETD SU we. Ta 

Fa. wine! _— =, 9 - 
RI TT OO ß E 


Iruvius, in Lib. W. Chap. I. faith, That the Ionick 
Column was a new fort of Pillar, invented firſt for 


SL IR of 


| to the Slenderneſs of a Woman (as we have already 
d near the preceding Chapter) whoſe Height at firſt was 
t times its lower Thickneſs ; afterwards it contained it 8 


it had a Spira, which the Dorick at firſt (as we have ſaid 
e) had not; in its Capital it had Volutes, placed like 
d Locks of Hair; and in its Shaft, Channels like the 
„Sc. of a Garment. In Lib. III. Chap. 3. he ſets down 
Proportions of its Members and other things, at large 
d, but obſcurely enough, being, in ſhort, as follows: 
. The Breadth of the Baſe or Spira, was every where e- 
to the Thickneſs of the Column, adding a fourth and an 
y part of it; its Height was a Semidiameter, or half the 
WE kncls. Secondly, This Height being divided into three 
„ gives one to the Plinth ; the Remainder (which is & of 
T'hickneſs) being ſab-divided into ſeven parts, aſſigns three 
e Torus, two for the upper Trochil, with its Aſtragals 
egula's (whoſe Height is & of a Trochil, their Projecture 
che whole Spira or Baſe, and moreover + of the Thick- 
of the Column z) the other two for the lower Trochil, 
h will appear larger, becauſe its Projecture is extended as 
the Extremity of the Plinth. 

Now, thirdly, Vitruvius defines in the ſame place, in a- 
lance of Words, but very obſcure ones, the Meaſures of 
apital, and eſpecially its Volutes ; and at length promiſeth 
he will explain more diſtinctly in his Laſt Book, the Form 
Delineation of the Volutes : Which, ſeeing it was either 
done at all, or, if done, that Labour was loſt by the In- 
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ning the Temple of Diana, and therefore was accommo- 


sand an half, that it might appear more lofty ; for its 


: 
7 
4 
” 
+37 
& 
1 
% 
Y 
, 
: . 
" 
i ,\ 
T3 
£ 
1 
a7 
4 
; 
TY 
E 
* 


* 

U 

5 

1 

N 1. 

. i 

* 
} 

j 7 


B 
* — 


134 Of ARCHITECTURE. 
jury of Time; ſeveral Artiſts, as Baptiſte Albertus, Albertul 
rerus, Sehaſtianus Scrlius, Guilielmus Philander (P. M. Ed. Vi 
49.) haxe extreamly perplex d themſelves in finding out; 
delineating theſe Vol utes of Vitruvius: But none ſeems toh 
been more happy in perfect ing theſe, and explaining the \\, 
of Vitruvins than Goldman; whoſe whole Reaſon being 1 
eaſy to be underſtocd, is ſubjoin d to Vieruviuss Works, 
b.iihed at AmPerdam 1649, pag. 265. and the follow 
but is a little roo tedious to be inſerted in this Compendim 
which Perraltius's Deſcription agtees better, in his ſuccind 
pitomy, in French, of Vitruvius, pag. 142. and the folly 
compared with the Figure in Tab. VIII. adjoining to the! 
of the Work; yet this alſo is too tedious to be inſerted 
ſeeing that it is our Intent, not ſo much to follow the Pra 
of Heruviis profeſſedly, as to compare them with the Dili 
of Scamozzius z and this together with the former, wit 
adrnirable Induſtry of Goldman. 
III. Therefore it will be better to remark the following ti 
from Scamozzzius; Firſt, In general from the End of ch 
that the Column with the Baſe and Capital ought to har: 
Height of 8 Modules and 2, the Baſe receiving from tk 
2 Mod. the Capital without the Volutes 1 and 2 mod 
Shaft with its Appendices remaining 73 mod. and cont: 
towards the Top a fixth part of its thickneſs at the Bot 
that the Trabeation hath + of the Height of the Col 
which being divided into 1 5 parts, 5 ſerve for the Archi 
4 for the Freeſe, the 6 remaining ones ſerve for the Co 
ſo that by this Means the Architrave is as 1, (i. e. once f 
the Freeſe as +, the Cornice as 13, and therefore this | 
greater than the Freeſe by half, as the Freeſe with the 4 
trave is greater than the Cornice by half: That the Heyl 
the Pedeſtal (if any be uſed) ought to be 4 and a half « 
| whole Column; 5. e. 24 mod. which being divided int 
_ the uppermoſt gives the Cornice, the following 3; 
runk, the two remaining ones the Baſe, viz. 13 for 
Square, and F'for the remaining Members. 
IV. Chap. 23. contains certain particular Meaſures, | 
Firſt, That the Breadth and Length of the Plinth is 118. 
Module; and that the Height of the Baſe mentioned be 
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4 vided into 54 for its fix Members, (viz. the Plinth, two 


lbertut us's, the Trochil, and two Fillets) whoſe Ecphora is i;; and 
Ed. Vi od. Secondly, In the Cornice of the Pedeſtal 7 Members 
g Out diſtinguiſh'd, the Height being divided into 6x parts, and 
ms toh projecture is a little more than + of a Module. The Trunk 
the Wy z high, and 15 broad. The whole Height of the Baſe is 
xing of a Module; whoſe third part divided into 44 gives ix 
orks abers, mention d by their Names, but without their par- 


follow 


ar Meaſures z whoſe Projecture is a little more than 4 of 


endim, l. The Height of the Square is 2 mod. the Breadth a little 
ſuccind e than 15 mod. Thirdly, The Cornice being about A 
 follo d. high, and having as much for its Pro divided into 
0 thel and 2, contains 9 Members; the Freeſe being a little 
erted þ her is 3 mod. and for difference fake is made jetting out. 
ne Pr > Architrave being A and & mod. high, is divided into 


parts for 4, Members. | 
V. Concerning the Ionic Capital of Vitruvius, which he pre- 
before all its other Capitals, he alſo brings his own Opini- 
ving i after the ſeveral vaſtly differing Opinions of others; and 
f ci he mentions another ancient Tonick Capital, introduced 
o ha efly by his own Care for the common Uſe ; concernin 
-om ti por which it belongs not at all to this place to ſpeak x, 
mol WE {hall rather endeavour here to make it appear, by how 
ch Goldman hath outgone Scamozzius in Induſtry and Facili- 
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| HEIGHTS. 

The whole Height of the Baſe 
Below the Inverſe Lesbian Cymatium ——— 
Below the Regula of the Sima — 
Below the Aſtragal of the ſame — 
Below the Sima it ſelf — | 
Below the Regula or Fillee of the Torw 
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The Height of the Square = 


oO 
, 0p a 
— 


$40 
492 
4.80 
456 
384 
377 


324 


T4AIIE II 
For the IO NIC X ORDER. 
I. Is the Baſe of the Pedeſtal. 


14 


| 


8 
. 
Þ 


* 
4a 


ECPHORAM's. 


"of the Square or Lower Baſe. 

of the Filet of the Torus. . 
of the Faller of the Sima with the 
of the Inverſe Lesbian Cym. in the bottom. 


Aftragal. ; 
of the ſame in the top. 
of the Trunk: 


— — © 


i] 
N 
8 
Rh 
8 
2 
— 
3 
0 
=o 
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3 — 


— 
mo — 


—— 4 


U. In the Cornice wy the Pedeſtal, 


DEPTHS. 


| The whole Height or Depth of the Com. 
Above the Lesbian Cymatium 


—— 


— > 


Below the Aſtragal 


Below the Echine or Eg 
Below the Corona 
Below the Lesbian Cymatium above 3 
Below the Supercilium or Brogy omom——— 


270 


1222 


210 
186 


675 


666 
648 
639 
583 
F43 


57 


57¹ 


| 


1 


| 


| 


c the We Cornice. 


ECPHOR# 
| (Top: 


the Lesbian Cymatium above the Cornice in the 
the ſame in the Bottom. 

the Corona it (elf, 

the Lys or Cymatium in the top. 

the Regula above the Lower Cymatium. 

the Lower Lesbian Cymatium in the top . 

the amet in the bottom, 
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III. Is the Baſe and Lower Shaft of the Column. 


HEIGHTS. | 


. Round Shaft So h 
Above the Lower Apophige or Conge — 
Above the Limb of the Shafe | 


Above the Aſtragal of the Shaft ——— 


The Height of the Baſe San 
Below the Upper Torus 3 


Below the Regula of the Trochil 


Below the Trochil it ſelf — — 
Below the Regula of the Lower Torus — 
The Height of the Plintb 


378 
395 
432 
480 


360 


' 


The Ecphora of 


4 


ECPHORA's 


the Round Shafe. 


the Limb aud Hollow Trechil. (Brom. 
the Regula of the Trochil and Quadrant of the 
| the Upper Torus it ſelf and Lower Filler. 

the Plinth, and of the Lower Toru: it ſelf. 


——— 


IV. I. che Capital and Vpper Shaft of the Column. 


DEPTHS. 
The Depth of the Capital below the Apophige 


below the Cincture 
below the Annulet 


| TheDepth of the. Capital & below the Voluees 


above the Encarp 
below the Regula of the Gule or Gorge — — 
below the Aſtragal 
below the Echine = 
The Depth of the Abacus and Flower 
of the Horns of the Abacus 


—— 


1 


* 


— 


below the Apopbige of the Abacus 
above the Volutes = 


A 


— 


below the Regula or Fillet of the Abacus — 
The Height of the Echine 


456 
432 
360 
$13 
1270 


504. 


540 
498 


470 
4.20 
324] 
288 
280 


4.80 1 


90 


The 2 1 8 of the 
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hole Capital. 5 

Fillet of the Outer E 

Fore Horn and Outer PVolute. 

Inner. 

Inner Volute. 

Cincture and Fillet of the * or Neck. 
Neck it ſelf and Contracted Shaft. 

Center of the Volutes. 

Flower . * 
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HEIGHTS. 1 EC PH PRT. 

The Height of the whole Arebitrave 480 3601 hole Arebitrave. | (the Top. 

below the-Brow — 3457  Lesbian Cymatium above the Upper Faſcia in 

below the Lesbian Cymatium —— 402| 321 ſame in the Bottom. 
below the Upper Faſcia = — 309 Upper Faſcia it ſelf, 

below the 4ſtrapal of the Middle Faſcia 297| 2 Middle Faſcia. 

below the Middle Faſcia —— 288 Lowelt Faſcia. | 
The Height of the Lower Faſtia ——| 90320 * | Tens or Brow ia the Freeſes 
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3 


The Ecphora of the 


The Height of the Freeſs ———— 288 
below the Supercilium or Brow —— | 
below the Apophige — 


* 


F 


a * * — 
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VI. Is the Cornice. 


HEIGHTS of DEPTHS, 
The Height or Depth of the whole Cornice 


below the Echins — —— — 
above the Echine- — — — — 
below the Mutuli or. Modelions 
below the Lesb. Cyr. above the Murals 
below the Corong — — — — 
below the Lesbian Cymatium of the Corona 


— wn 


below the Sima — — — — - 
The Height of Supercilium or Brow — 


— 


below the Ngula of the Lesbian Cymatium 


below the Regula or Fillet of the Corona 


3 |. 
* 


Q 
O 
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The Ecphora of the 


1 
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* 1 


— 


; | Corona it ſelf. x 


A. 


a. 
3 
W 


the top. 


ECP HO RAT. 
i whole Cornice. | 
Fillet below the Sima. 
Lesb. Cymatium above the Cornice in 
] fame in the bottom. 


Leib. c matium below the Cornice in 
fame in the bottom. 

Side Mutulun. 

Ecbine- 

Regula or Filet under the Ecbine. 
Lesbian Cymatium in the top. . 

| Gme in the bottom. 


the top. 


— cy 2 — 


N. B. The Diſtance of the Mutuli or Modelions 5 360 Parts ; the Breadth of every of them j 120; 
thu Metopa or empty Space 240; and that the ſame likewiſe obtain in the Ionick, Roman, 


and Co- 
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CHAP. XL. 
T. he Corinthian Order. 


J. ncerning the Corinthian Columns, Vitruvius Lib. I 
| Ell Chap» 1. juſt at the Beginning, faith, Thal they hay, 
l | i; | except their Capitals, all the Symetries as the Tonick Column; 
dur that the Heights of the Capitals makes them appear. mut 
. |... tall and {lender , becauſe the Height of the Ionic“ Capital! 
16068 but a third part of the Thickneſs of the Column, but that d 
the Corinthian is equal to the Thickneſs of the Shaft: Thi 
the reſt of the Members, which are placed over the Column, 
are taken either from the Dorick Symetries, or Jonick Method 
and placed in the Corinthian Columns, Cc. and that by th 
means, in imitation of the Dorick Trighffs and Guttæ, Model 
ons being transferr d into the Corona and the Guttæ or Drop 
in the Architrave, and the Dentiles from the Tonick, Order int 
the Freeſe, from two different kinds, a third fort is produce 
IT. But laying aſide the firſt Invention of the Corinthian Cu 
pital, which Vitruvius delivers at large towards the End of tl 
afore · cited Chapter, we immediately after find this its Symety 
ſubjoined to the fame place : Firſt , That the whole Heigh, 
including the Abacus, is equal to the lower Thickneſs of th 
Column, as hath been already faid. Secondly, That tht 
Breadth of the Abacus ought to be ſuch, that the Diagoni 
Line become double the Height of the Capital. Thirdly, Tha 
the Fronts of this Breadth are to be hollowed a ninth part 
the whole Breadth or Side. Fourthly, That the lower Breadi 
of the Capital is equal to the Thickneſs of the contracted Shat 
Fifthly, That the Height of the Abacus is 5 of the Height a 
the whole Capital. Sixthly, That two of theſe Sevenths ( 
z of the remaining Capital, beſide the Abacus) give the low 
Leaves, the two following the upper Leaves with their Stall 
Laſtly, The two uppermoſt, the top Leaves, together with ti 
Volutes ariling out of both Stalks, both the larger ones react 
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g to the Corners of the Abacus, and alſo the leſſer ones, which 
e carved under the middle Flower, having the Height of 
e Abacus. : 


WW others, in Chap. 27. remarks the following things about 
general Meaſures : Firſt, That the Column with its Baſe 
d Capital ought to contain 10 Modules, the Baſe ſeparately 
Wing 2 Mod. the Capital 1 Mod. Abacus g; fo that for the 
re Shaft there remains 8 7 mod. diminiſhing towards the 
op an eighth part of its Thickneſs at Bottom. Secondly, 
What the Ornaments above the Column comprehend 7 of its 
eight; i. e. 2 mod. which being divided into 15 parts, 5 ſerve 
the Architrave, 4 for the Freeſe, 6 for the Cornice, as in 
Ionic Orders. Thirdly, That the Pedeſtals have a third 


ib. N. 
har 
umn; 
* Man 
pital wif 
that oi 


Us rt of the Height of the Column 3 1. e. 37 mod. and this 
ho eight divided into 9 parts leſs 5, the firſt uppermoſt part 
- 1 ves for the Cornice, 6 ſuch parts leſs g; for the Trunk, the 


remaining parts for the Baſe of the Pedeſtal, viz. fo that 14 
Waſticutes the loweſt Square, 3 of the Members lying on it. 

ey V. He yet adds ſomethings more particularly in Chap. 29. 

. that the Baſe of the Column, by having its Height di- 


ode 


. ded into 64 parts contains 8 Members, which may bee ſeen 
Lor i order in his Draught of them, and by its whole Ecphora in 
erm Wc Plinth is equal to 14 mod. That the Length of the Pe- 
my deſtal is about F of a Module high, to be divided into 75 
are” rts for its 9 Members; and that its whole Projecture con- 


ins 2, and half mod. That the Baſe of the Pedeſtal being 


at J of a Module in height, aſſigns 4 for the Square, and one 
1 urth for its 6 Members, to be divided into 4 parts; and 
„Tu the Projecture of the whole Baſe contains a little leſs than 
ban te fourth of a Module,  v;z. the whole Length and Breadth 
7 1 the Square being 15 mod, That the Abacus of the Capital 
* 1 and a half mod. in Length and Breadth. From one Vo- 
1g. ec the other, applied diagonally, 2 mod. That the 
by ö aves, as well lower as upper, are in number eight. That 
"Salk e lower Breadth of the Architrave is equal to the Thickneſs 


the contracted Shaft; 1. e. 3 mod. That its Height» be- 
p 3 mad. divided into 12+ parts gives 6 Members, which 
y be known from their Figure. That the Freeſe agrees in 
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III, Seamozzius deſervedly recommendin 8 this Order abore 
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| breadth with the Lower Faſcia of the Architrave. That! 


Cornice being 5 mod. high, and having as much for its Pry 


' ture, its height divided into 74 parts, contains 14 Meme 


and both of a different Form and Height, which are there 
down in their Order, and preſented diſtinctly in a Figure, 
V. In Scamezzius's Draughts belonging to this place 
great part even of the particular Members are defined in th 
Numbers and Meaſures, not only in this Order, but in 
preceding ones alſo ; but yet we cannot deny but that 
meet with ſeveral Defects here and there, and that the my 
fold Fractions of the Numbers create a great deal of Obſcy 


and Tediouſneſs: But Goldman hath reduced all theſe to am 


full Perfection and delightful Facility, in the mean time ke 
ing in the Steps of Scamozzius almoſt every where; and thi 


fore detracting nothing from his Praiſe, but rather openin 


more plain way for his Deſerts, which the following Ti 
and its eaſy Uſe will again demonſtrate. 
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below the Regula of the Trochil 


TABLE IV. 
For the CO RINTH IAN ORDER. 


HEIGHTS. 
The whole Height of the Baſe —— 


— 


below the Inverſe Lesbian Cymatium — 


below the Regu/a of the upper Torus 


below the Torus it ſelf — 


below the Tyochil it ſelf = 


— 


„ 


"— 


below the Regula of the Inverſe Sima — 
below the Sima it ſelf — 


| EY — 


„* +. 4 S 


below the Regula of the Lower Torus — 


The Height of the Dads or Square == 


740 
510 
498 
402 
450 
432 
420 


629 
615 


8 . 


I. In the Baſe of the Pedeſtal. 


ECP HO RA. 


Square or lower Baſe. 5 
S | Reguls above the Sims, and of the upper To- 

U Regula of the Bobu. (lf 
$ < Regula of the upper Torys, and of the Trochil it 
S | Inverſe Lesbian Cymatium in the Bottom. 

g | ſame in the Top. 
= : Trunks 

- 


. 


of 
2 
D 
hk 
— 
2 
— 
* 
DJ 
a 
2 


S below the Supercilium or Brow 


II. Is the Cornice of the Pedeſtal, 


DEPTHS. 


The whole Depth of the Cornice mmm 


above the lower Lesbian Omatium 


7 


below the Echine — - ——ů— 
below the Corona | 5 
below the Aſtragal of the 8 
below the upper Lesbian Cymatium —— 
below the Doric Cymatium — 


270 


222 


210 


186 


126 
72 
60 
42 


18 


| 


3 e, of the | 


ECPHORA's. 


whole Cornice. 


X. 


| 


Doric Cymatium above the Leibian. 


| Lesbian Cymatiumabove the C orona in ber 


ſame in the Bottom. 

Corona it ſelf. 

Lyſss or Cymatium in the Top. 
Regula above the lower Cymatium. 
Lesbian Cymatium in the Top. 
Lame 1 in the Bottom. 
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The Height of the Plinth - 


III. I the Baſe and Lower Shaft. 
HEIGHTS, 5 EC PHORAT. 

From theScamilus to the End of the Shaft | 2.376 [360 | Round Shaft. 

above the lower Apophige ————| 456 3844 | Limb and Hollow Toshi. 

above the Limb of the Shaft 408 | 402 | & | Regula of the Trochil and upper Quadrant. 
above the Aftraga! . — 396|430 |= | upper Torus and Regula of the lower Torw. 

The Height of the Baſs —————| 360 | 444 | | plinth and its lower Toru, 

below the upper Toru -| 300]480| 54 5 
| below the Aſtragal of the Trochil =—| 276| ¼ S 5 
below the Regula or Filler of the Trochil | 264. en? Þ 

below the Trochil it ſelf = — 228 © | 

below the Regula of the lower Torus — | 216 | | | 

below the 4/tragal of the ſame 192 

r * 


K 2 


of en ; 


"Tb =* 


E Dr hy 


DEPTHS. 


The Depth of the Capit. below the apthige 
below the Cindure — 


below the Amulet = — 
The Depth or Height of the W done 
above the leſſer Leave 


above the Greater — . 


above the Volute — a 
As far as the enter of the Eye of the lefſerPa 
—— to the ſame of the greater Volutes — 
above the leſſer Volutes and below the Flowers 
above the greater Volutes — 
below the Apophige of the Abacus 


— 


below the Fillet or Regula of the _— — 
1 45 


The Height = — 


984 
924 
900 
840 


WV 4- 


600| 


IV. In the Cupid, and mos Shaft 


540 | 
480 
4.20 


498 


The _— 2 the 


of the Column. 


ECP HOR As 

whole Capital. (outer Leaf. 
| Fore Horn of the outer Volute and greater 
inner Voluce and leſſer outmoſt Leaf. 

| Regule of the Outer Horn. 
Rep ula of the mer * 
Plain Abacus. | 
Cincture. 
Center of the greater Volutes, 
Lower Cepital and Contracted Shaft. 


| Flower 0 | 

Center of the leſſer Volutes. 
Beginning of the leſſer Volutes. 
| | | | - 
C | are” 


4 


— 


Co 


0 below the be = —_ 


below the Dorick Cymatium — 


below the upper Aſtraga ; 


below the Aftrag al — 


— . HS 3 — — 


V. In the Architrave and Freeſe. 


HEIGHTS. 


The Height of the whole Architrave — 
below the Supercilium or Brow | | 


below the Lesbian G ymatium — | Bebe 


As. 4 


— 


below the upper Faſcia ——— 


below the middle Aftragal — = — 2 


below the middle Faſcia . 
The Height of the loweſt Beſs 
The Height of the m_ — 


„ 


below the Reg 


—-x— 


480 
462 
432 


The Et of the 


— 
, 


—' A. 


— 


1 
4 


 ECPHOR As. 


3 (hole Architrave. 


| Dorich, Cymatium below the Supercilium. 


Lesbian Cymatium above the Faſcia in the Top. 
fame in the Bottom. 


| upper Faſcia it ſelf. 


| Little Lesbian Cymatium in the Top. 
fame in the Bottom. 
| Middle Faſci cia. | 

| Loweſt Faſcia. 


Tenia or Bandlet, or 15 above the _ 
| Freeſe 1 it ſelf. | 


1 
3 
"a. 
he 
© 
k 
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N 
8 
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"M 
S 


Iz the Cornice. 


HEIGHTS. 


The Height or Depth of the Ss Cornice | 


below the Regula or Fillet of the Leib. mat. 
below the Aſtragal — 

below the Echine | 
above the Echine 
below the Mutuli or Modelions - 

below the Lesbian Cymat . above the Mutuli 


below the Dorick Cymatium of the ſame — 
below the Corona — 


below the 4ſtragal of the Corona 


below the Lesbian Cymatium of the cn 


below the Regula of this Ee — 
below the Sima 
The Height of the Soperillium or r Brow 


876 


The Eepbora of the 


ECPHORA4 


ſ whole Cornice. 
Regule below the Sima. | (Top, 
Lesbian Cymatium above the Cornice in the 
| Gme in the Bottom. | 
Corona it (elf. (Top. 
 Dorick Cymar. above the Side Mutuli in the 
' fame in the Bottom. 
Leal. Cymar. below the Dorick, in the Top. 
fame in the Battom. 
Echine or Egg. 
Regula under the Echine. 
Leabian Cymatium in the top. 
ſame in the bottom. 
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* FY _ — 


r. 
. Of the Roman or Compoſite Order. 


J in Es TY RR CR [ſAﬀV 


only tells us, that ſometimes upon the Corinthian Piilar was 
Need a Capital compoſed of ſeveral Parts, taken from the Co- 

a hian, lonick, and Dorick Orders, viz. in very obſcure Words, 
SS Lib. IV. Chap. 1. | | 

l. From which Perraltius, in his Epitomy of Vitruv. written 
Bench, deduceth, as a Conſectary, that the Order now call'd 
poste, was in uſe alſo in Vierwvius's Time among the Romans 
d other Countries ſubject to Rome, altho it was not then ta- 
n for a certain peculiar and diſtinct Order from the reſt, but 
ly for an Alteration of the Corinthian, ſeeing that it differs 
dm the Corinthian only in its Capital, unleſs perhaps (becauſe 
trwvims, in the Beginning of the afore mentioned Chap. 4. 
th, That the Corinthian Columns differ from the Ionich only 
their Capital) any one had rather conclude, that the Com- 
ite Order, having a different Capital from that of the Corin- 
an, may, for the ſame Reaſon, be taken for a diſtin Or- 
r from the reſt, and even from the Corinthian it felt, as the 


ken for a diſtin& one from the nick. | 
IIl. Perraltius obſerves, that the Capital of this Compound 
rder, hath borrowed from the Corinthian the hollowed Aba- 


nick it took its Volutes, being larger than the Corinthian, bur 
t bended together with the Abacus, according to the Module 
the Corinthian Volutes; for they are direct upon the lonici 
2pital, as well as the Abacus: That it takes ihe Echine or 
uarter-round from the Dorick Order, as being placed immedi- 
ely under the Abacus, which in rhe Jonick, Order hath a Ledge 

7 X 4 | between 


ini hath not ſpoke of this Compound Order, as an 
| Order diſtinct from the Corinthian, Ionick, and Dorick ; 


rinthian, altho differing only in its Capital, is nevertheleſs 


Is, and two Ranks of the Branch-Urcin, which the Corinthian 
terwards'quitted for the Leaves of the Olive: That from the 
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152 Of ARCHITECTURE. 
between it ſelf and the Abacus; altho it imitates the Ionich ! 
chine in this, that in it are carved Eggs, as is always done; 
the Ionick, but never, or at leaſt eery ſeldom, in the Dog 

IV. Scamozzius, who (rejecting the Names of I:alick, Lai 
and Compeſite) would have it only called the Roman Order, xy 
placeth it between the Ionick and Corinthian, in Chap. 2.4. of h 
Architecture towards the End of it, affigns to it in particyy 
theſe Meaſures ; That the whole Pillar together with its Bi 
and Capital is 94 mod. high; the Baſe half; and Capi; 
mod. which ſixth part is owing to the Abacus: That the S. 
thus will be 8 one twelfth ; and that it is to be contracted u 
' wards the top a ſeventh of its thickneſs below: That the Tt 
beation is one ſifth of the Height of the Column, as in the] 
rick; i e. 2 mod. leſs one twentieth; which Height dividy 
into 15 parts, 5 give the Architrave, 4 the Freeſe, 6 the (u. 
nice: That the Pedeſtals contain 3 mod. divided into 8 par, 
the uppermoſt of which ſerves for the Cornice and its Men 
bers, the 5 following for the Trunk, and 2 loweſt for tt 
whole Baſe, yet fo that 1 one third be delign'd for the Squr 
and the remaining two thirds for the finer and more tent 
Members of the Baſe. „„ . 

V. He adds moreover, in Chap. 2 6. more particular thing 
about theſe Meaſures ; e. g. that the Baſe of the Column is6 
vided into 6 Parts for its 6 Members, enumerating ther 
their Order, whoſe Projecture is 5 mod. That the Cornict 
the Pedeſtal being divided into 6 and eleven twelfth parts u 
an half, comprehends 8 Members, whoſe whole.Projectures 
a little leſs than three twelfths and an half of z mod: Thi 
the Height of the Trunk is equal to ſeventeen eighths ; i 
Breadrh a little more than 3: That the 6 Members of ti 
Baſe of the Pedeſtal are in height one fourth mod. dividedint 
4 and one ſixth parts: That the Height of the Capital, bel 
the Abacus, is equal to 1 mod. to be divided into 3 equ 
parts, the loweſt of which is for the leſſer Leaves, the olle 
for the Greater, the uppermoſt for the Volutes: Thar one 40 
of their Height is owing to the Bendings of the Oak-lik 
Leaves: That the Architrave is divided into 9 parts for ig 
Members ſhewn by their Names, and that its parts exced 


each other one third of the Height: That the Height | 
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Cornice is a little leſs than + of a Module, and likewiſe 
Ecphora, to be diſtributed into 16 Members, Se. 
VI. Laſtly, The Meaſures of Goldman determine after their 
onted Plainneſs and Facility; alſo the Meaſures of this Order, 
to the Heights and Ecpbora's of every Member, after the 
ne Manner they are ſeen diſpoſed in the following Table. 
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Below the Sima it ſelf 


1 ABLE 


For tbe CO M 


HEIGHTS. 


Above the Apophige of- the lower Trunk 
Above the Limb of the Trunk = | 
The whole Height of the Baſe 

Below the upper Torus — 
Below the Regula of the Trechil 
Below the Trochil it ſelf —— 
Below the Regula of the inverſe FEE 


% 


Below the Rgula of the lower Torus — 


The Height of the Square 


} 


588 N 
552 
540 
492 
480 
456 
444 


372 
360 


300 


609 
537 
519 
513 
495 


6391 


The Ecphora of the 
Yan 


V. 


OSITE er ROMAN ORDER. 
I. In the Baſe of the Pedeſtal. 


ECP HO RA.. 
Square or lower Baſe. „ 
Regula of the lower Torus. (Torus it ſelf. 
Regula of the inverſe Sima, and of the upper 
Regula of the Trochil. 
Regula of the upper Torys and Trochi} it ſelf. 


* 


A 
WA 
* . 


of {00 hams. 


Below the Brow == 


III. In 


- 2 u. In the Cornice of the Pedeſtal. 


DE P T H S. 1 


The whole Depth of the Cornic· 1 270 
Above the lower Lesbian Cymatinm. nn | 


Mm 


Below the Aſtraga — 
Below the Echine ——— 
Below the Corona 
Below the A drag — 


Below the upper Les bien Omarion — 


= — — 1 2 - — — K 


7 nd 


* —— 


* 


] ABL E . 


1 


222 
210 


186 
126 
72 | 


54 


24 


ECPHORY: 


6 Cthe whole Cornice. EO. 
the Lesb. Cymar. above the Corona in the top; 
the fame in the Bottom. 

the Corema it ſelf. 

the Lyſis in the Top. 

the Regula above the lower matium. 

the lower Lesbian Cymatium in the Top. 
the ſame in the Bottom. 


— 


The . of 


11.1 


SO & Ai Lit UA Cai, ene == 451 1 C 


III. In the Baſe and Lower Shaft of the e 


HEIGHTS. V ES EORZ, 

From the Scamillum or Fulf duale Sy ST 

End of the Raund Shaft | 
Above the lower Apophige — — 
Above the Limb of the S54ft· 
Above the Aftragal of the 8b. 
The Height of the Baſe ͤͤͥ. ꝛ’.— 
Below the upper Torus — 
Below the Regula of the Trochs = — 
Below the Trochil it ſelf — 
Below the Regula of the lower Torus — 
Below the Aſtragal of the ſame 
The Height of the Plin-b 


—- — 


Favs Shaft. 


Limb and Hollow Trochil, 

Regula of the Trochil and upper Quads 
Regula of the lower Torus, 1 
lower Aſtragal of the Torus. 

Plinth and lower Torus it ſelf. 


. 


The Ecpbora 4 of the | oi 8 


| 


— 
2 
8 

+ 

. 
35 
* 

< 

4 
S 
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IV. In the — and Upper Shaft of the Column. 


— 


The DEPTHS. 
The Depth of the Capital below the — 984 
Below the Cincture — 924 
Below the Annulet goo 
The Depth or Height of the Cn — — 84 
Above the leſſer Leaves — | 600 
Above the Greater and below the Volutes 360 
Above the Encarpus or Flower work 315 
Below the Regula of the — — 270 
Below the Aſtragal + — _ Rey 852 
Below the Echineq — 1216 
The depth & height of the 2 & Rows: Flower | 144 
Of the Horns of the Abacus 120 
Below the Apophige of the Abacus —1 96 
Above the Volute —— — — 72 
Below the Regula of the PERS — — GO 
he Height of the Echinexß⸗¶ñ“ nn 45 


The _ of : 


i 
* 


ſ whole Capital in the Brow, 


— 


4 
— 


2 


EC PHOR 4s: 


Regula of the outer Horn under the Echine, 
fore Horn in the ſame Echine of the outer 
| Voluze and greater outer Leaf. 

Regula of the inner Hrn. 

inner Volyre and outmoſt leſſer Leaf. 
cind̃ure. 

lower Capital and contracted Shaft. 
center of the inner Valutes. e 

Flower « | 


| 
. 


CC 


III. Is the Baſe and Lower Shaft of the Column. 


Of ARCHITECTURE. 


/ 


Below the upper Faſcia 


V. In the 


HEIGHTS. 


The Height of the whole Arobitrave 
Below the Supercilium or Brow 


Below the Lesbian Cymatium 
Below the upper Aſftragal ——— 


Below the Lesbian Cymatium —— 
Below the middle Faſcia — 
The Height of the loweſt Faſcia —— 
The Height of the Freeſe —— 


—_— 


: Below the Aſtragal of the Freeſe — 


— 


f 


| 


| 


456 
420 
402 
252 
208 
108 


90 


360 


480 


384 
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342 
313 
327 
314 
309 
300 
312 


300 


— — —_ 


372 
360 


Architrave axd Freeſe. 


The Ecphora of the 


” —— 


A. 


ALA o A” bt SD 


ww = WWW r K T won. ” wo 


Cw 


| ECPHORAs% 
” whole Architrave in the Supereilium. (Top. 
Lesbian Cymat. above the upper Faſcia in the 
lame in the Bottom. 
upper Faſcia it ſelf. | 
| ſmall Lesbian Cymatium in the 
fame in the Bottom. 
middle Faſcia. 
loweſt Faſcia. 
| Aſtragal above the 
> Freeſe it ſelf, 


| 


Freeſe. 


— — — — 


\ 


inks afaludets- 


Ls 


"I The Height of the Brow — 


Below the Corona 


Below the Echine of the Corona 


HEIGHTS « D E PTHS; 
The Height or Depth of the whole Cornice| 
Below the Regula of the Lesbian C ymatinum — 


Below the Afra gym 


Below the Echine — — 
Above the Echine 
Below the Mutuli or Modelions = — 
Bel. the Lesb. cym. in the middle of the Mod. 
Below the upper Faſcia of the Modelion — 
Below the Aſtragal of the Modelions —— | 
Below the Losb. Cymatium above the Med. 


— — 


Below the Regula of the 8 


Below the Regula of the Echine 
Below the Sima — 


576. 
528 


516 


496 
436 


— 423 


383 


363 
383 
288 
258 


168 


156 
116 
104. 

Ty 


VL Is the Cornice. 8 . 


mt 
1976 | whole ca WE 2 — 5 
796 . | Regula or Fillet 6450 0 "Rt Sims; 07 
784 | Echine below this Regule. - Wy 
75475 Regula above the Corong. O 
74511 „ Corona it ſelf. (Top: : 
6222 2 Lesbian Gals bald the Corona i in the 
6078 8 | ame in the Bottom. . 
600 | 8 | upper Faſcia in the Modelion. . 
595 [J Mutulus of the Leabian md. in che Top. 

585 | @ | fame in the Bottom. 

580 1.8 lower Faſcia 1 in the Mutuls, 

388 | Echine. 

348 | | Regula under the Echine. : 
336 Lesbian Cymatium in the Te. | 
312 | lame in the Bottom. 

| . 


N. B. That which we have adviſed concerning the Mutuli and their Diftances, 3 the End of Tab. II. 


belongs alſo to this Place, as to the upper Faſcia of the Mutulus : The reſt are to be — 


by che : 


. 
LT „ 
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CHAP. XIII. 
Of the Sacred Order. 


IJ. D Ecauſe the Temple of Solomon is deſervedly ſuppoki 

have exceeded all the Monuments of ArchiteQueWM 
„ the whole World, it is not only probable that it was ada 
Li 000 „ on every {ide alſo with a peculiar Order, proper to fo heh 
ET StruQure (which we therefore call the Sacred Order) but: 
dent from the large particular Deſcription of the two Bru 
Columns, which were very different from all the afore ma 
oned Forms or Kinds of Columns, as the Circumſtances a 
to be enumerated do plainly prove. Nor perhaps is it with 
Reaſon that Vilalpandus ſuſpecteth, that from that one Sa 
and moſt Perfect Order, the Five Orders of the Gentiles (| 
ſeribed above) were by degrees taken; or that the abundu 
of Beauty in that, is diſtributed thro* the five-fold Varicy 

theſe. | . | 5 | 

II. But the Meaſures of this Sacred Order are taken n: 
diverſly out of the Holy Scripture by Learned Men, of wi 
Suppoſitions we ſhall give here, in ſhort, two of the ſeleci 
viz. that of Vilalpandus and Goldman. Vilalpandus makes, Fi 
the Height of one Brazen Column, viz. from the Plinth ind 
ſively to to the Capital 18 Cubits, from I. Kings vii. Ver. 1 
II. Kings xxv. 17. Ferem. lii. 21: and from Foſepbus, i 
Shaft alſo with irs Spira's he ſuppoſeth to be hollow, the Thid 
neſs of the Metal being 4 Inches, but the Plinth he conclut 
to be ſolid : II. Chron, iii. 15, And that both the Columnst 
gether are ſaid to be 25 Cubits, and therefore one ſeparit 
17 and a half, viz. without the Plinth. Laſtly, The wil 
Height together with the Capital 20 Cubits, pag. 4.28. 0 
the Height of the Capital he deduceth, Secondly, (in pag: A 
24, as that of the Plinth & Cub. that the external Fom 
_ Lilly-work, according to I, Rings vii. 19, 20, 23. and th" 


* j 


E + 


bo like the Corinthian, but adorn'd rather with palm Leaves 


III. The Meaſures of the Baſe, Thirdly, he expreſſeth moſt 
ſtinctly of all in a particular Figure, Pag. 42 1. and Pag. 45 7- 


kor the Diameter of the Column, viz. 25 Inches. B C is 
if of A B, and equal to the Projecture B D : The Plinth BE 


parts, one of theſe A G is the upper Torus; G H the upper 
Ppoſeh Wrochil with its Supercilium or Brow is made of half the Plinth : 
eCtur he remaining part is to be divided into two equal parts in K 


S adon Wor the Aſtragals, as one half into 4.; that three may ſerve for 
© heh e Aſtragals, one for the Regula's or Fillets: Laſtly, GN 
| 7 Wc Supercilium or Brow of the Trochil is equal to L K or 
o BA 


u,; that fo there may be obtained a perfect Ratio of the 
re ma e. | | | 


ces W. In Page 427, and the following, he ſhews, that by 


| wal e two C hapiters mentioned in I. Kings vii. ver. 1 6. mult be 

e Su dcrſtood the Trabeations and Corona's as it were of both 

” 1 plumns, each of them 5 Cubits high ; 3. e. from a fourth 
ndat 


rt of the Height of a Column. The Height of the Archi- 
re he makes 1 and one fourth Cub. its Breadth equal to the 
ntracted Shaft, from a tenth part of the lower Thickneſs, 
ken 444. The Height of the Freeſe, together with the Archi- 
of wil. ve (both which parts he alſo ſuſpects were molten) 3 Cubits 


ariet) 


lect irately, viz. from the Corona, more particularly io called; 
es, fu Cornice, from II. Kings xxv. 17. Moreover as the Freeſe 


th ite to the Architrave as 1 and one half, (viz. as 45 Inches to 
Ver. ) fo the Breadth of the Triglyffs is 1 Mod. or 30 Inches, 
phus, cir Height 45; the Chapiters being adorn'd with ſquare 
e Thü etops, and Sculptures of Cherubims, &c. That there were 
:onclulilriolytfs uſed in all the Culminations of the Courts, vix. one 
umnBnging over the Columns themſelves, 3 intermediate ones in 
(epara ic Firſt Order, 5 in the Second, 7 in the Third, 9 in the 
he wu durch, after an admirable Diſpoſition, witneſs its Orthogra- 
28. y, ſee Pag. 447 and 448; in which latter the whole Ratio 
page he Trabeation, nay of the whole Columniation, may be 
Form en expreſs'd curiouſly, by Diviſions and Subdiviſions, in the 
nd tha ce “ towards the End. | | 
| k L - . In 
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dan Branch-Urſin ; (compare his Pag. 455, with Pag. 369.) 


hich are as follow : The Height of the Baſe AB (Fg. XXXII.) 


of B C, or one fourth of AB: Moreover AE divided into 
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ly, 400 Pomgranates, I. Rings vii. 42. and II. Chron, iv. i; 
viz. under both the Cornices of both Pillars, &c. 


no where uſed in the Scriptures. Secondly, He affirms thi 


he thinks it probable were divided each into 10 parts; fothi 
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V. In Page 451. about the Beginning of Chap. 21. he con. 
feſſeth, that for want of Directions in the Holy Scripture, h 
hath order'd the Members of the Corona or Cornice according 
to his own Fancy, but agreeable to the Examples of Ancient 
Structures and the Rules of Art; leaving the like Liberty i 
others. But concerning the Ornaments of Pomgranates unde 
the ottom of the Corona, meeting with an Enigm in th 
Holy Scriptures, he endeavours to unfold it thus: There we, 
95 Pomgranates, Ferem. lit. 2 3. viz. 4 of them conſpicuousy 
one view, included in intire Net-work ; and all the Pomgn. 
nates were 100, 4. others being numbred, depending ſeparat 
ly from the middle of the Flowers; (fee his Draught at th 
End of Pag. 420.) There were 200 Rows of Pomgranas, 
I Vings vii. 20. round about under the whole Cornice. Lal. 


VI. Goldman follows Vilalpandus in ſeveral things, and i 
ſome he diſſents from him: Firſt, In the General Meafur 
of the Temple, ſuppoſing the Columns or Reed to be equal 
the Space between the Columns, and the Cubit to be a Me 
dule, or half the Thickneſs of the Bottom of the Shaft; bu 
that every Cubit was 1 Palm longer than the common Ell, « 
cording to Ezek. xl. 5. xlii. 2. and that 6 ſuch facred Cubi 
made a Reed; whereas Vilalpandus adds the Palm to ever 
common Ell, but only to every Reed, thus inducing Fraction 


the Ell was not 1 and a halt, but 2 Foot; 1 Foot containiny 
4 Palms, or 16 Inches; and therefore the common Ell ws 
32 Inches conſequently a Palm or 4 Inches being added. The 
Sacred Ell, z. e. the Module, was 36 Inches, which moreove 


by this means the Module was divided into 360 parts; col 
frming at the ſame time this Magnitude of the Module fron 
the Ambit of 12 Ells, viz. attributed to both Columns top 
ther by the ſame Argument as Vilalpandus. Thirdly, He be 
ſieves that the Temple was the Syſtile-work, becauſe that ws 
the moſt magnificent of all. Fourthly, He makes the Heigl 
of the Column 18 Ells with the Scripture, viz. of the Shal 
together with the Baſe and Scamillus; but the Capital er 
A 


e cof. Ided, which is 3 Ells, the Whole Height is 21. Fifthly, 
re, head whereas in another place of the Scripture the Height is 
ding termined 175 Ells, this he underitands of the Shaft, Baſe, 
ncien d hollowed Scamillus, under which there is placed another 
ty 6 amillus or Half Round, of half an Ell, not hollowed, which 
unde RR mpleateth the Height of 18 Ells, mentioned in another 
in th ace. 13 „ 

e wer VII. To the Baſe of the Pillar, Sixthly, he attributes the 
uous x eeight of 1 Ell, which being ſubtracted from 1 7, the Height 
omg. the Shaft remains 16; there being thus a decent Proportion 
parat the Height to the Thickneſs, as 8 to 1: Moreover in the 
at ile of the Pillar, he ſuppoſeth, were 2 Torus's, as in the Au- 
ranats RW: Order, and a little Torus adjoining to every one of them; 
L the Middle 2 ſmall Torus's, and above and below theſe an 
iv. 1; ftragal, and another above the lower Torus; fo that in all 
ere were 2 Toruss, 3 Tomli, and 5 Aſtragals, and there- 
and ire 10 Spira's; which Number he faith Vilalpandus took from 
lealur de Ancient Wrirers. Seventhly, He makes the Trabeation 


qual u Els according to the Scriptures and Vilalpandus, and therefore 


2 M. of the Height of the Column, viz. without the Scamilli. 
fr; bu abthly, He acknowledgeth that there were no Pedeſtals in 
Ell, e Brazen Columns, but in the Marble Pillars of the Edifice 
Cube ere were Pedeſtals 5 Ells high (in the Chief Temple 10) 
> ever Bd therefore equal to the Trabeation. Ninthly, Concerning 
ractioo e Diſpoſition of the Triglyffs he conſents with Vilalpandus, 
ms tht er be denieth that there were Couples of Modelions in the 
1tainmy azen Columns, although in the other Marble ones, in the 
Ell vu ver Rank, there were ſuch Couples with a Metop between; 
d. Te. chat a Myſtery might be contained therein; whereby he 
orcove th, there were 4 Triglyfts in every Brazen Freeſe, accords 
; fo thao to the Number of the 4 greater Prophets in one, and the 
s ; con Evangeliſts in the other: Twelve Modelions (viz. 3 in eve- 
ale fru Face) ſignifying the 12 leſſer Prophets in one Pillar, and 
ns top Apoſtles in the other, GS. EY 
He be VIII. He diſpoſeth the Number of the Pomegranates other- 
that wa iſe than Y;/apandus, ſuppoſing two rows of them; one under 
Height e Chin of the Corona, the other included in the Flower work 
1e Shal BR the Freeſe: That the former contained 96 undet the 8 Stays 
al r. the whole Corona, each containing 12, (le Fig. XXXIII.) 
adde I 2 
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The whole Height 


— 


ff 
Hr the SACRED ORDER. 
I. Ts the Baſe of the Column. 


HEIGHTS. 


Above the Aſtragal of the upper Trechil. 
Above the Regula of the ſame | 
Above the Trochil it ſelf 
Below the Trochil — 
Above the Aſtragal of the third Torus — 
Above the Torus it ſelf — 

Above the ſecond Torys = — 
Above the Aſtragal of the lower Trochil 
Above the Regula of the fame 
Above the lower Trochil —— 
Below the ſame Trochil = 


— 
22 — 


6—— — 


—_ 


Above the AFragal of the loweſt Tu 


Above the Toru, it ſelf » 
The Height of the Plineh 


= 
ce 
oh 


2 


455 


438 


430 
420 


41 1 


390 
384 


360 


480 


396 


| 


The Ecphora of the 


A. 


1 


whole Baſe. 


1 


EC P HO RA. 

Centers of the loweſt Torus, and its Aſtragal. 
Centers of the 2d Torus and Aſtr. of the upper 
lower Trochil, (Trochif, 
Centers of the 3d Torus. 
Aſtragal under the upper Trochil. 


Aſtrag. ab. the upper Trochil,and of the upper · 


upper Trochil. (moſt Tore. 


Round Shaft, | 


II. I 


ea 
— 


— | ; I 3301 Tree It Nell. 


— n 


3 3 


DEPTHS. | ECPHOR 15. hh” 
The Depth from the rop of the Capit. bel. the 1224330 ſcontracted Shaft. _— 
„ Below the Cindture— — 1164 300 | Braſs in the Bottom. e 
W Below the Annulet ——— —— — 11404 |] fame in the Top. 
WK Ol the Capital it ſelf nn — 211080486 Abacus. | 
© Above the Belly of the leffer 4 Leave: — 1030 519 | Limb above the Abacus. 
D Above the lower Heiſure or Graving — —| 880 5402 whole Capital. 
Above the upper Inciſure — — — 880 on 4 ” 
ka) Below the Lips of the fame —— ———| 855; > 
Above the leſſer Leaves —— — | 780 |.$ > 4 
> - Abovethe lower Incifures of the greater Leaves —| 660| | | © 
DP Above the Upper —— — — 540 | & = 
't Below the Lips of the fame —— ——| 516 = 
Above the greater Leaves ——— — 4320 
WH Below the Volutes — — 348 
Above the leſſer Volures — ä 130 
S Above the Greater and Limb of Bras —— 163 | 
Below the Apephige of the Abacus —— — 132] | 
Below the Limb of the Abacus —— — 844 
The Depth of the Echine —— — 
8 N. B. Therefore the ContratHon of the Shaft # made 7, part of 4 = and the Height of the Round Shaft is 3 35 
— Modules : Therefore from a oy of the Naked Shaft. 
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"+ III. In the Arch'itrave aud Frceſe: . 
1 _ HEIGHTS. ECP HO RA.. 
SU The Height of the Arcbitraveꝛã 432416 Cwhole Architrave. 
S Below the Brow or Supercilium 408 402] | outmoſt Lesbian Cymatium in the Too. 
Below the Lesbian Cymatium — 384390 ſame in the Bottom. | 155 i 
' QB Below the Aragal of the Gutte, or Drops 372378 ry Regula above the ſide Drops of the nner brow. 
Below the Regula of the Guttæ 360 366 | inner Lesbian Cymatium in the Top. Sts 
. be Below the Drops or the Gutte themſelves 288354 8 ſame in the Bottom, | ＋ 
3 ſoo the upper Faſcia — 144 342 8 4 Upper Faſcia. — 
low the Aſtragal of the lower Faſcia 120330 & | Lower Faſcia. 
The Height of the Freeſe - — 5690 252 8 | Supercitiian above the fore Drops, 
e Below the Aſtraga ! 672216 2 4 Regula above the ſame. 
= Below the Tenia or Bandlet —— =|64.8| 390| | Tenia above the ſide Trighffe 
Aͤbove the Channels of the Thghff —— 612 | 378 Lateral, or ſide Trighff 
| S eee 342 Tenia of the Freeſe it ſelf, 
” 330 


_Freeſe it ſelf. ü 


E C PEO RA 


TV. 7» z cc CCOrICGC.- 


HEIGHTS, 


The Height of the Cornice — 8 1080 
Below the Supercillium or Brow . 984 


Below the Sima — . 972 Lesbian Cymatium in the Top. | 
Below the Regula — 954} | fame in the Bottom. 
ou the Lesbian Cymatium. 942. Corona . 


ow the Aſtraga ! - 86 | 882 
Jo the Scotia — 786 Inner. 


eee 774 Dorick, Om. ab. Side Mutuli in the Top. 
Below the Dorick Cymatium above the Murulj 750 S 4 fame in the Bottom. 


Below the Lesb. Cymatium above the ſame 738 Lab Cymat. in the ſame place i in the Top. 
Below the Mutuli themſelves » 1 720| & | ſame in the Bottom. 


Below the Interftice — 5400 I Outmoſt Murulu or Mode lion before. 
Below the Eobine 528] ! Echine-1n the Top. 

Below the Aſtragal of. the Tænia 480] | Regula under it. 

Below the Rega of the Tenia — 468] | Tenia. 


Below the Tenia or Bandlet it ſelf | 432 Regula the Cymatiums 
The Height of the Lesb, Cymatinm —— | 36 ne Lesbian Cymatium in the Top. 


402| Game in the Bottom. 


EC PH ORA. 
cchole Cornice. 
| Regala under the Sima. 
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veſt, 1 1 8 not the Application of Mat hematicls to the Weight or 
= Gravity of Bodies of Excellent Uſe o 

Without Doubt : For as the Univerſal and Particular Parts - 
this Elementary Globe tend to one Common Center, by 
is Means conſtituting this Globe, and keeping it in the ſame 
orm; fo doubtleſs the Thing is the ſame in all the reſt of the 
undane Orbs, fo that Gravity ſeems to be an Affection com- 
jon to all Natural Bodies; concerning whoſe Tendency and 
elftance many uſeful Things may be demonſtrated by the 
lelp of Mathematical Principles, and then may be applied 
ith great Profit, as Experience daily ſhews, in finding out 
ays to move vaſt Weights of ponderous Bodies, and over - 


901 402 


dming their Reſiſtance. 


2. Into how many Parts will this Treatiſe be divided 5 

We will diride it into Two Mincipal Parts; the Firſt of 
Thich is more Theorical, and conſiſts N a more pure Gre of 
rattice, vix. being taken up chiefly in conſidering Matter it 
If, not as yet in Action, which is called Sraticks ; and when 
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170 PROLEGOME N A. 
it is employ d about the Equilibrium and Weight of Fluids, . 
ſpecially of Water, it is called Haro-Statich:: But the Late, 
which teacheth the Uſe of Engines in eſtimating the Weight a 
heavy Bodies Gn raiſing them from the Ground, or overcon. 
ing their Centripetite Force, in moving vaſt Bodies from plac 
to place) is called Mechanicks 5 and when particularly employ 
ed in moving Water, is called Hydrau-licks. | 
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rating of the. Chief Heads of Staticks. 
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| "AH AFL 
= ins the Explications of certain Terms, and the 
| Firſt Principles of Staticks. 
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VVV bi Place ? | = 
The Firſt is the Center of beavy Bodies ; by which is under- 


which all its Parts tend, in the Line A C, BC, Ge. per- 
ndicular to the Horizon, &c. Secondly , The Center Gra- 
y, which is a Point in every heavy Body, tending to one 
mmon Center, through which any Plane whatever being 
wn, the Body will be divided always into two · Parts of an 
al weight; ſuppoſe, e. g. a quadrangular Solid AB to be 
ſpended by the Point O (Eg. II.) ſometimes twill keep. that 
vation Which is Wr in Numb. 1. ſometimes that in 
umb. II. G. And in the Firſt and Second Caſe it may be 
ceived to be cut by the Plane abc d, paſſing through the 
oreſaid Point O into two Parallelopipids, and in the third Caſe 
o two triangolar Priſms, Gc. which may readily be ſeen to 
equal in Magnitude, and (becauſe they are every way a- 
eeable in Nature, and ſuppoſed to be of an equal Thicknefs) 
ſo of the fame Weight. "Thirdly, The Plane ab c d is called 
e Plane of Gravity, and every Line in it drawn through the 
enter O is the Diameter or Line of Gravitation, Propenſion, In- 
7 | niction; 
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ell. I. XxX HAT Terms are they which are to be explained | 


dod the Center it ſelf of any Sphere or Globe, as C (Fg. I.) 
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niction; although, Fifthly, Sometimes in Oppoſition toller 
that Line in which a Body is drawn, impell'd or any iſh be © 
moved by fome external Force, either in a Right Line ꝗ rec 
bliquely, Upwards or Downwards, is uſually called the li Th 
of Direction; viz- Violent, whereas the Former is called Hing! 
Natural. 7 ns ir Pc 


2. Are there any more Terms to be explained Fl | o rec 


Thoſe we have already explain'd belong to heavy Matter, 
conſidered ſeparately, but there are others which reſped u 
or more, conſidered together or comparatively, viz. being cloſe 
ſpended te a Tranſverſe Beam, as the Weights AB from ently 
Beam C D (Fig. III.) or more rightly from a iff Line or Mt be 
(which in this Place muſt be conſidered as without Wer ier 
in which the Point E conſtantly hanging by the Cord I 7 
(Numb. I.) or immoveably fixt upon the Prop E F (Num 4 
when the Parts of the Beam E C and E D, which are moyeii For t 
about the ſame Point (called the Diſtances of Suſpenſion or {t fa 
di;) together with the Weights A B ſuſpended from the emen 
keep an Horizontal Poſition, is called the Center of Gratin WA cr 
the whole Compoſition, or of the two Weights AB takent heav) 
gether. | e 1 at the 
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| 07 long 
3 · But what are thoſe firſt Principles mentioned in the Title . iter. 8 
Eirſt Chapter 5 7 . 1 rated 


They are partly thoſe, which becauſe they are undenul pulſes 
Truths, are called Axioms, alſo Lemma s, and Hypotheſis, wii” bu 
are to be ſuppoſed or granted from the foregoing Axioms : four 
of the Former fort is this, that the Deſcent or Depreſſion the fa 
heavy Bodies depends upon a ſubtil and inſenſible Matter whi ſes if 
inſinuates it ſelf every where through their Pores, and cou lame 
quently doth continually and every where throughout our er Bo 
moſphere exerciſe its Force upon the Internal and Extem but ha 
Particles of Matter lying between the Pores. From which H ling th 
potheſis (which is more fully explained in Natural Philoſophy ſes, E 
the following Conſectaries will flow: Firſt, That of nfſndred: 
Bodies equal in Weight, but unlike in {their internal Ta ndred 
ture, Number, and Bigneſs of their Pores ; that which balfſP"!y in 
the greateſt Namber and largeſt Pores, will have the great | 
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lx or Expanſion 3 but the Other, whoſe Pores are fewer and 
ller, muſt be of leſſer Bulk, viz. becauſe they are ſuppoſed 
be of equal Weight, they have both as many Particles, and 

o receive an equal, Share of the depreſſing Matter. Second- 
That on the contrary two Bodies of equal Bulk, but dif- 
ing in their internal Texture and Inequality, and Number of 
ir Pores ; that which hath the greateſt Number of Pores, 
d conſequently fewer ſolid Particles lying between them, 
o receive leſſer or fewer Impulſes from the ſubtil depreſſing 
atter, and conſequently muſt. weigh leſs 5. e. (as is common- 
ſaid ) is ſpecificaly Lighter than that whoſe Pores are fewer 
cloſer, which therefore hath more Matter in it, and conſe- 
ently receiving greater Impulſes from the depreſſing Matter 
t be more ſtrongly depreſs'd, and therefore is ſpecifically 
wir than hs ons... 7 7 je 
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4. What ij the Second Suppoſition ? 
For the compleating what we have been ſpeaking of, this 
farther be added; That this Matter which depreſſeth all 
ementary Bodies, or is the efficient Cauſe of Gravity, is eve- 
where diſperſed throughout this Atmoſphere, preſſing down 
heavy Bodies it meets with, and therefore it follows ; Firſt, 
at the higher the Place is from whence a Body falleth, or 
> longer the Space through which ?ris depreſs d, fo much the 
ifter will the Motion be in its Deſcent, being continually ac- 
rated, as Experience ſheweth ; becauſe the firſt and ſecond 
pulſes received in the higheſt Place, do not immediately va- 
1, but are ſucceeded ſucceſſively, as the Body falls by a third 
d fourth, Ge. Hence, Secondly, two Homogenious Bodies 
the ſame Texture, but unequal in Bulk, receive equal Im- 
ſes if they are carried through unequal Spaces reciprocally in 
fame Proportion; e.g. A (Eg. IV.) being the Double of the 
er Body, muſt move but one ſimple Space ab; and B, which 
but half ſo big, muſt move a double Space a bc: For if A in 
ling through the Space « b hath received a thouſand Im- 
ſes, B in falling through the Space 4 b will receive but five 
ndred ; but if it fall through the Space 6 e it will receive five 
ndred more. Thirdly, On the contrary, if a Body be vio- 
tly impelled upwards in this its violent Motion, it will be 
ns more 
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- cauſe this violent Impulſe in the firſt and fecond Space is 9 


will alfo receive five hundred, and being continued thray 


ter of Gravity of the Body about to deſcend, and between d 


deſcending. | 


more and more retarded, as Experience alſo ſheweth, vir l 


by a firſt and ſecond Natural Impulſe of the depreſſing \, 
ter which abates this violent Motion; nor do theſe Imp 
loſe their Force, till aſſiſted by the additional Reinforceny 
of freſh Depreſſions, till at laſt this attending Motion is qu 
overcome or ſtopp d, Ge. Fourthly, Hence two Homoyy 
ous Bodies unequal in Bulk, if they are impelled upwards, f 
an equal reſiſtance in __ Aſcent, wi 2 driven throy 
unequal Spaces reciprocally proportional to their Magnitu 
ond. if A (Fig. V. \ be appt to be duuble to —_ By 
ot the fame ſpecifick Gravity, and doth receive a thouſand a 
trary Impulſes in moving through the Space 45; B which 
but half fo big, in moving through its correſpondent Space; 


the other Space b c will receive hve hundred more. 


F. And ; there another Suppoſition ſtill remaining? 

There is ſo, and it is this, Thirdly, that all Bodies bei 
changed as to their Shape or Figure do not thereby alter thy 
Weight, as, e. g. a Pound of Lead is ſtill a Pound tof L 
whether it be changed into the Shape of a Sphere, Cube, 
linder, Priſm, Cone, Ge. Fourthly, If a Weight be hang 
at the End of a Thread, and the other End tied to a Nai, 
the Weight be turned round till the Thred be twiſted uptot 
Nail, the Nail will bear as much Weight then as it did att 
Firſt ; ſince the Slackneſs and Straitneſs of the String doth u 
ther increaſe - nor diminiſh the Weight. Fifthly, Since i 
Line of Tendency or Gravitation is always between the ( 


Center of the Earth, or of all heavy Bodies, fo that a BY 
doth actually deſcend, or may deſcend its Center of Gra Body | 
mult of neceſſity actually deſcend, or be in a Capacity he Lat 

| 1 only f 
2. Hath 
nomen 


Tes fer 


CHA! dl up 


CES 


— 


„„ 
ducing ſeveral Things worthy of Note from what 


rately and abſolutely conſidered. | 


xxy har Things are theſe which may be deduced from the 


„ 'V aforeſaid Principles? WE | 
op irt, That we may readily judge from the laſt Suppoſitions 


he preceding Chaprer, either concerning the Danger of che 
ing of a Body, or of its firm Reſt when placed on any 
e. For tis plain, e. g. that the Body C (Fig. VI. Num. 1.) 
eaſily roul about this its Angle, and fall towards A, be- 
ea Circle being deſcribed on the Angular Point C, through 
Center of 4, tis plain that 4 will conſtantly deſcend towards 
f that rouling be made; but in the Body D (Numb. 2) the 
e is not ſo, for if it be rouled about the Angle D, the Cen- 
of Gravity 4 muſt aſcend ; which is againſt the Nature of 
vity from whence naturally flow the following Conſectaries. 
„ A Body being placed upon an Horizontal Plane, if the 


Body will fall on that ſide the perpendicular Falls: But 
e fame a F falls within DE, the Baſe of the Body, that 
y will reſt without danger of Falling. Secondh, But if ſuch 
lies are placed upon inclining Planes, as in the former Caſe 
74 H, W it muſt of — — or 
de Larter the Body I (eſpecially if the P ſlippery 

| only ſlide down. _ he 2h 


nomena d 1 gg | — , 
es ſeveral : For, Firſt, it is a very hard Matter to erect a 
\ ? dle upright upon a poliſhed Plane, becauſe with _ leaſt 

| e otion 
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hath been already [poken concerning Gravity, ſepa- 
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e of Gravity a F (Numb. 2.) fall without its Baſe C B, 


2. Hath eb Statioal Contemplation any Uſe in Natural Bodies and 
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176 Of STATICKS 
Motion imaginary the Line of Direction is moved out of; 

place, fo that it falls beyond the ſmall Baſe uf the Nex 
Secondly, But a long and ſlender Pike or Staff, being. ere 
on the Finger, may be kept up or poiſed, if the Hand ſuf 
ing it be nimble enough to follow it this way and that yy 
wherever it inclines, fo that the Line of Direction may be ky 


within the Baſe of the Pike or Staff, or being a little ſweny 
from it may immediately be reduced to its place. Third 
The valtly great Obelisks at Rome and other Places, ered 


upon no very broad Baſes, ſtand for many Ages; whe, 


large Trees ſtanding upon broad Baſes and ſtrongly fal 
with Roots into the Ground, are oft times blown down by 
Winds; viz. becauſe the exceſſive Weight and Firmneſs of 
belisks ſuffers not the Center of Gravity or Line of Dire 
to be moved out of its place, neither can the Wind hare 
much force or power on their narrow Spires, as it hath on d 
largely expanded Tops of the Trees with their ramefji 
Boughs. Fourthly, Some Towers (as at Piſa in the Tem 
Ties of the Great Duke of Florence) altho built inclining u 
leaning on purpoſe, yet endure without danger of falling; 
cauſe there is eſpecial Care taken that the Line of Diredin 
both in the whole Pile of the Building, and alſo in every du 
thereof, may fall from the Center a Gravity upon the All 
of every one of them. Fifthly and laſtly, Weights ſuſpen 
by Threads or Wires, when hurled round the Nail to win 
the Thread or Wire was faſtned, will never reſt beforet 
Line of Gravitation d e paſs thro? the Nail C as the Baſe 
which they reſt. (Hg. VII.) Wy 


3. It ſeems to me that this Statical Principle ny alſo be appli 
| the ſeveral 7 oſtures and voluntary Motions, 4 Goings, &c. if 4 


. 


_— 

No doubt: For, Firſt, a Man cannot ſtand firmly up 
the Heel of one Foot alone, for the ſame Reaſon which! 
given in Queſt. 2. Numb. 1. becauſe the Heel, being ſomewi 
fpherical, roucheth the Pavement almoſt in a Point. Seat 
ly, But if a Man ſtandeth upon the whole Bottom, or“ 
of his Foot, then he will ſtand, though with ſome diffi 
becauſe the Line of Propenſion may be kept within the Brea 
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the Foot by the various diſtortedd Motions of the Man's Bo- 
. Thirdly, But if he ſtands upon both Feet his Station will be 
m and eafy, Becauſe a Perpendicular being let fall from the 
enter of Gravity (which certainly lieth between his Buttocks, 
highs, Ge.) may more freely move between his two Feet, 
din the quadrangular Space a h ed (Eg. VIII.) determined 

bis two Feet. Fourthly, But if he lean either backwards 
forwards, without bending his Body, although he doth ſtand 
on both his Feet, he will certainly fall (becauſe that the Line 
Direction will then fall without the quadrangular Baſe) un- 
5 by moving either of his Feet he ſuddenly brings it into the 
adrangle again. Fly, Alſo all manner of Gates, Paces,or Mo- 
ns belonging to Human Bodies (which Alphonſus Borellus, in 
. I. de Mon Animalium, Prop 156. hath excellently well 
monſtrated) may thus briefly be explicated by this Statical 
ftrine : For ſince the two Legs, when the Body ſtands 

ct, make an Equicrural or Iſoſceles Triangle, the whole 
per Part of the Body mult brit be thruſt forwards, till it 
ſtand upon one Thigh and Leg Ac, (Fg. IX.) the Line 
b being ſomething lengthned by the Elevation of the Sole 
the other Foot: Theff the Toe ô being fix'd upon the 
rement like a long Staff, the Center of Gravity, A, muſt 
yet moved further, ſo that the Perpendicular falling without 
Baſe or Sole of the Foot c, the Man be juſt ready to fall; 
to prevent this, Thirdly, the Hinder Leg Ab is transferr'd + 
ore the Former, &c. ſo that three ſeveral Actions are re- 
ated for every Step, which the Mind ( having at length 
med, by the Organs being daily accuſtomed thereto) after- 
rds thinks but little of. . 


4. And can the ſame Reaſon: be given for the Walking of Birds and 
nged Fowls ; Becauſe they alſo have bur two Legs © 
Fowls indeed have but two Legs, but their Shape and Me- 
niſmis much differing from a Man's; (which Berelus, Prop. 
4. largely and ingeniouſly ſheweth ) and they can ſtand 
ich more eaſily upon one Foot; becauſe the Line of Dire- 
on cannot fo readily fall without the Baſe of the Foot, or 
Space which is taken up by their long Claws, which when 
ended are ſpread round in a circular Form; and alſo be. 

: . cauſe 
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178 Of STATICK.,$. 
cauſe their Body reſts upon this Fulcrum in a tranſverſe Py 
tion, and by reaſon the Line of Innixion is ſhorter, it is may 
apt to prevent ſtaggering ; in which the leſſer Gravity of th 
Body it ſelf, reſpectivelv conſider'd, is no ſmall help. Nay 
mention the Flexibility of their Claws, with which the ſm 
Birds ſo firmly claſp and embrace the ſlender T wigs of Tre, 
whereon they not only fit, but ſleep ſecurely, 


5. But bow ſtands it in the Caſe of Four-footed Beaſts ? 


It is they alone are denied the Advantage or Power 
ſtanding upon one Leg, nor indeed can they ſtand long upy 
two; unleſs it be upon the two Hinder, which is peculiar h 
to ſome, as Hares, Conies, Squerrils, Dogs, Bears, G. vi 
can increaſe the Baſe of Innixion by applying the Joint ng 
to the Sole of the Foot (which Borelus calls Crus Pedale) 
the Pavement, For ſince the Center of Gravity in Foy 
footed Beaſts lies about the Middle of the Abdomen, the Li 
of Direction can ſcarce fall between the two Fore-legs, by 
very ealily between the Lateral or Tranſverſe ones; buth 
reaſon of the Narrowneſs of their Foot it cannot be continx 
long there. Wherefore Quadrupeds muſt ſtand either un 
all four Legs together, or at leaſt upon three; ſo that all thi 
are deceiy d, who think, that theſe Four footed Beaſts, wi 
they are walking, can lift up alternately the Left Fore-ly 
with the Right Hinder-leg (which Error the Carvers u 
. Painters do frequently comit ; ) for by this Means | 
Center of Gravity E (Eg. X. N. 1.) and the Line of Pi 
penſion E F falling on the Diagonal Line AC, or B D, we 

be apt to reel on either fide, and in continual dangerof fally 


6. What ather way i there by which we can conceive how 
drupeds walk? | 5 | 
That which AIphonſus Borellus de Motu Animal. Lib. I. Pi 
I56. hath demonſtrated batia by Reaſon and Experience, t 
if they ſtand, e. g. upon all four Feet, in 1, 2, 3, 4 ( 
X. Numb. 2.) and the Line of Propenſion in F; firſt, i 
Left Hinder-foot being transferr'd into 5, as it were thi 
ing the Ground with its Weight, the whole Body 
be moved towards the Right Hand, and the Center of G 


PB from F to G; then the Left Fote-foot being brought for- 
m rd co 6, the Center of Gravity will be moved into H; 
i te whoſe Weight of the Body reſting upon the Triangle 5, 
oth 3: Afterwards the Right Hind- foot will be transferr'd - 
{nl m 4. to 7, and the Right Fore-foot from 3 to 8, Se. So 
"rey WM: the Line of G: avitation will always be kept within a Qua- 


Wogular or Triangular Baſe, and the Weight of the Animal 
| at leaſt be continually ſupported by three Fulcrums. 


r two Fore- fact, and then their two Hinder-feet together, 


his is true; and the two Fore-feet 2, and 3, being raiſed 
by the Force of the two Hindmoſt 1, and 4, caſting, as 
ere the Perpendicular of Gravitation,forwards from F toH, 


+) both brought forward into 6, and 8; the Hinder ones being 
Tau ed from 1, and 4, to 5, and 7, Cc. The Perpendicu- 
of Gravitation reſting only upon the Space of two Feet, 
4 ch can ſcarce continue ohe Moment. 

— I, Path nor Ariſtotle's Probl. 30. in his Mechanicks; and 
run nter II. in Deliciis, Pare 10. and the like, belong to this 


ef ; | 
vi es; for if a Man fit upright, and is about to riſe the whole 
err part of his Body B A (Fig. XI. Numb. 1.) together with 
's u Center of Gravity B (which as yet is ſupported by the 
ns | m E, otherwife he would undoubtedly fall backwards) 
ſt be elevated and reduced to the Perpendicular F D, which 


Va ſuch a great diſtance BG, outweighs the Strength 
an the extended Muſcles: at the Knee C: Bur if the Up: 
bert of the Body be bended forwards; and the Feet 


red backwards, (as in Næmb. 2.) the Center of Gravity 
then be actually reduced to the Line of Direction AB D, 
hat the whote Body reſting now upon the Feet, needs only 
e, e raiſed up in a ſtraight Line, which the Muſculi Extenſores 


4 ( perform by their ordinary Strength. But if a Man were 
ft, re the Ball F from off the Pauement G H, (Numb. 3.) 
thr matt of neceſfity incline the Upper part of his Body for- 
dy and downwards, and fo move the Center of Gravity B 


ond its Baſe, and conſequently fall,cxeept he preſently move 
| | MS „ 
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Y. But when Horſes Run, we ſee plainh that they take up faſt 
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189 Of 8TATICKS. | 
one of his Feet forwards from D to C, that ſo the Line of H 
rection B H may fall within the new Baſe CD, in the p 


2 


* 


C 

C oncerning | Heavy Bodies, comparatively confiden 
As being ſuſpended from the equal Radii of a Bi 
lance, and equally poiſing each other, or one riiy 
the other up. | p 


1. W HAT is the Balance? 


The Ballance is a rectilinear Beam, AB (Eg. XII.) nu 
of a firm and homogeneous Matter, every where of an eq 
Thickneſs, ſo that if it reſt with its middle Point C, upont 
Prop D, or be ſuſpended on the Nail E, both its Ends 
keep an horizontal Poſition, (for which Reaſon it my! 
conſider d as a Line without Weight) and if at equal Dil 
in A and B, or nigh A and B, the equal Weight X and! 
ſuſpended either immediately, or within two Baſins of e 
poiſe, they will keep the ſame Situation or Poſition. 


2. hat is the Uſe of this Balance 
The Uſe of it is very notable; viz. That two Bodies 
ſpended after the aforeſaid Manner, and keeping an hora 
Poſition, are judg d to be equal; viz. becauſe an Æquilibi 
argueth equivalent Impulſes of the Æther or Materia Sui 
and theſe an equal Number of Particles of Matter, and ou 

. quently theſe prove an Equality of Weight. Fram wit 
Bow the two following Conſectaries: Firſt, That evo Budi 
an equal Bulk, and alſo equal in VVeaght, are of the ſame, # 
equivalent Texture ; VIZ. in reſpect of their Pores, and Partidi 
Matter lying between them, Secondly, On the contrary, | 
Equilibrium of two Bodies unequat in Bulk , ſhews that they at" 


Z 
d 
* 


= — — ——— — 3 
— 7 — . —— — rn 2 ORE — = 


201. 2. Pag , 


led 11 
ſeen 
quor 
36, X 
ilibrit 
d CLI 
ut th 
h oft 

the E 
»*Xcuſe 
pulſe 
er th 

rt can 


* 
2 — — 


N 
_—_— No 
ANTI 
Af 


Fig. XX 


== iim. 151 
"— 2 SM 7 71¹¹⁵ iy, 
* A, | BY 
== WES | ; 
O | 


4. N ll TOI! 


e 


eee, 


1 
_ Fg, XXIT - ol 


S —— — 
2 Te. 71 2 br 


— 
v— 


212 11232273; 
"1 "I Finn 


8222 


BD . 
n = 
r — << 

— — 


of MECHANICS. 181 


rent Texture, Viz, more looſe in the Greater, and more 


ole and denſe in the Leſſer. 


1 remember that this Balance is called an  drtifeial. one ; 
br the Reaſon of its being caled fo ? 


This is the Reaſon of it, T hat ſome Philoſophers 8 op- 
led it to that which they call the Natural Ballance, that is to 
ſeen in the Æquilibrio of Fluids. For Water, or any other 
quor in a Syphon, every where of an equal Bore, as AED 
ig, XIII. Numb. 1.) will, in both Legs, keep an exact E- 
librium; ſo that the Superficies of the Liquor A D in one, 
WI CD in the other Leg, ſtand in the ſame Horizontal Line, 
ut the Point E, as it were an Hypomochlion, upholding 
hoher wich mutual and equal force. For ſince, by reaſon 
Joe Equality of the Fluid A E and B E, and by reaſon the 
Fre is the ſame and alike every Where, the ſame Force and 
pulſe of the Materia Deprimens is found in both places alike, 
er the ſame Manner as in the Common Ballance, neither 
rt can raiſe the other, or elevate it above the Horizontal | 
ne. | 


4. But ſuppoſe OY: ſomething be 3 upon one of the Parts, CE 
B, Will not that take away the Equilibrium? 


Not in the leaſt, if the ſame ſort of Liquor be 3 upon 
for it being mixed and confuſed with the Former (as being 
lud, and having Communication with the other Parts, 

| every fimple Particle of it being in a ſeparate Motion) 
| immediately diſpoſe the W hole again into an Equilibrium; 
ich in the Artificial Ballance, by reaſon there is no Commy- 
ation betwixt the two Baſons, cannot be done. 


5. But what if 4 Fluid, e. g. of a lig lter ſort, A Water be 
d upon Mercury, i into one End 89 the Tube © -or 2 2 (e. . 
), Numb. 2. ) 


Then the Superficies C D will 1 a little depreſ' by the 
incumbent Liquor CDE F. (which altho ir be reſpe- 
eh lighter, yet abſolutely conlidered it is heavy) but A B, 
= which no ſuch Fluid is incumbent will be raiſed, the E- 
— ibrium being taken: away, juſt as in the Solids ; Seeing 
M 3 that 
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Seeing that A B can neither remain in that ſame Horizon 
Line ABF e, with CD, for the Reaſon already gm 
nor with F E; becauſe then this Abſurdity would {i 
low, That ths Cylinder A B E, which is all Mercury, a 
the Other, which is equal to it in Bulk, viz. fe DE, © 
pounded of Water and Mercury together, would be batt, 


equal weight. 


* 


CHAP. IV. 
Of the Comparative Habit of Weights, ſuſpeniti 
| the unequal Radii of the Ballance. 


1. FN what doth thi Comparative Habit of Weights, uni 


from an unequal Radii of the Ballance conſiſt ? 


* 
It conſiſts in this, That if the Weights M N (Eg. Xl 
are reciprocally proportional to the Parts of the Beam (v 
the Radius A C be 2, and B. C parts in Length; and an 
the Weight ſuſpended at the End of the longer Radius be 2a 
M hanging at the ſhorter one be 3 15.) theſe Weight) 
neceſſarily equipoiſe each other, as Experience ſheweth : | 
NM, v. g. cannot poſſibly deſcead, but that N muſt att 
fame time aſcend ; nor can the Radius C A in deſcending jt 
through two parts of Space Ae, but the Longer CBn 
aſcend through three parts of Space tof; which the ll 
tions of the Radii, and conſequently the Proportion oft 
deſcrib'd Archs requires: And fince the two Pound weiglt 
meets with the Reſiſtance ariſing from a ſix- fold Impulk, 
paſſing through the triple Space BF, the three Pound we 
M, in moving a double Space, will likewiſe ſuffer a ſex 
Impulſe ; (and thus it is plain, that it will be fo in all dl 
Caſes) and therefore the Reſiſtance of the aſcending We! 
will be equal to the Impulſes of the Deſcending : Hence 
| manifeſt that N cannot be lifted up by M (nor M by N. 
the ſame Reaſon ; ) and conſequently they will mutually l 
one another at reſt in Equilibrio : From which being = : 

9.” 1 |  monſin 
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onſtrated, it neceffarily follows; That equal Weights ſuſpended 


ag unequal Diſtances from the Middle of the Ballance, can't equi 
1 10 gerate. For in the preſent Caſe, if to the Weight N never 


nlttle Weight more be added, it will neceſſarily deſtroy the 
7, US librium ; How much more then will it be taken away, 
N, by a farther Addition (viz. of a whole Pound) be ſup- 
fd to be made equal to the Weight M. 


2. What would be the Event, if inſtead of the Weight N, ſome. 
ber moving Force, eſpecially that of a Man, were applied ? 


Then this Ballance is call'd the Vectis, or a Leaver, not any 
ays differing from the Ballance in any eſſential Property. And 
che moving Force, being ſomething ſtrongly actuated, 
ove downwards, and the Weight to be moved at the ſame 
e be lifted upwards, the Leaver is then called Heterodromus: 
Wut if one of its Extremes C (Fig. XV.) be placed upon the 
hpomochlion or Prop, and the Other be applied to the mov- 
Wo Force B, the Weight to be moved, being placed between 
em both, v. g. in A; ſo that the moving Force B mult move the 
me way with the Weight A which is to berais*d ; then this Ve- 


a 


v., is, or Leaver, is called Homodromus: In which the Proportion of 
di e Diſtances from the Hpomochlion, are ſtill the fame, viz. BC 
Being. to AC reciprocally :: As the Weight and Forces, viz. 
nt A: Is to B. For if at one End of the Hypomochlion there be 


laced the Radius C b equal to C B, it is plain, from the Nature of 
e Ballance, that the Weight of one Pound in 6 (to which 
e Weight A 4 i. may be ſuppoſed to be in equal poiſe, 
y what hath been already ſaid) may be ſuſtain d and kept up 
y the Force of I Ib. applied in B (there being no Weight ac 
he ſfametime in A;) 1. e. the Force of 1 jb. in B, weighs as 
nuch as 4 15. in A, viz. being equivalent to 1 Ib. in b, at 
he ſame Diſtance from the Hpomochlion. Q. E. D. 


3. If the Arms or Radii of the Leaver lie not in a ſtraight Line, 

put incline to one another, ſo as to make an Angle; Wilt the re- 

procal Proportion of the Weigbt and Radii be then the ſame ? 

In nowiſe ; but then the Proportion of the Weights X and 

L. (Eg. XV.) is eſtimated by the Diſtances of the Lines of 

irection, viz. as if B C, in Numb. 1. and A C, in Numb. 2. 
I M0 4 © | vere 
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were the Arms or Radii of the rectilineal Vectis; and after th, 
ſame Manner, if to one of the Radii D C of the ſtraight 1; 
or Leaver, there be applied a Force, drawing upwards q 
downwards obliquely (Namb. 3. and 4.) then it will be, ny 
as D C: Is to BGU :: But as A: To-BC ; (viz. the perpen 
dicular Diſtances to the Lines of Dire d ion) So will the Weigh 
Z. which is to be poiſe1, be to the Force that raiſeth it in) 
which in the vulgar Books of Mechanicks is ſeldom obſeryl 


4. Cannot ebis .Statical Contemplation of the Leaver be applit 
to Ntural Things 3 ON. | 


Not only to thoſe, but alſo to ſeveral artificial Inſtrument; 
ſuch as are, Firſt, the Dung-fork, to move Dung with; and; 
Prong, with which is taken up Hay and Sheaves of Corn, G. 

which when the Workman uſeth , he commonly makes h 
Knee C ( Fig. XVII.) to ſerve inſtead of the pomochlin, 
and the Sheaf A the Weight to be raiſed ; ſuppoſe his Hand 
B, the moving Force, be applied to the Arm of the Ji 
Hetrodromus B, which ſuppoſe to be, v. g. double the Leng 
of CA; ſuppoſe alſo his other Hand to be uſed in D, the 
Homodromous Vectis CD A, and to be applied to the ſhort 
Radius, which therefore will be of leſs Force than if otherwik 

placed. but yet helpeth a little. Secondly, The Pixcers and 

Shears, Cc. (Fig. XVIII. Numb. I. and 2.) which are nothing 
elſe but Double Heterodromous Leavers ac b; the Rivet c 
about which they move, being the common Hypomochlion; the 
Reſiſtance which is to be overcome, or the Body which is t 

be preſs d or held by them, lying between the two ſhorter 

Radii a c, the moving Force being applied to the long er ons 

be ; and the longer the Handles 6b c are, the greater wil, 
their Force be: Such Shears as theſe the Braſiers, Tin-men 

Sc. uſe in cutting Copper and Tin Plates: Theſe forts of li- 

ſtruments have their ſhorteſt Handles 4c riveted faſt to the 

Block, Sc. ef; the Other cb is moveable about c, being three 

or four Foot long, which therefore are able to cut through 

2 Copper-Plate, a quarter of an Inch thick, as eaſily 3 

if it were Paper. Thirdly, Pinchers of divers ſorts, and for 

divers Uſes 5 Nutcrackers, Sciſcers, Forceps, and the Cutting Nudes 


faſtned to Blocks or Planks, &c. b ac (Fig. XIX.) which " 
| $3 ä | uſe 


—_—T 
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ed by the Apothecaries, Makers of Patten · Woods, and a- 


ners. | 


5. After this manner, I conjecture, ſeveral other Inſtr — : 
hieb have been invented for the more eaſy removing or carrying of 


avy Burdens, belong alſo to this Place. 5 ö 


Well gueſs d: And, Fourthly, to the Former we may add 
ie Carr, or little Cart, made to lift great Stones, and carry 
gem to the Builders; upon the farther End of whoſe Planks 
Bottom A (Fig. XX.) the Sfone D being laid, and with a 
ttle pains moved towards C, by reckling the Plank; then 


ts: in the Force of one Man, by taking hold of the long Han- 
mW a B, and weighing of it down as it turns about the Axle- 
2, ee of the Wheels E F, as the Hypomechlion, be able to raiſe 
ls WY; and being raiſed, by help of the Wheels, be able to con- 


y it to the intended Place. Fifthly, The Rudders of Ships, 
Ng. ACB DE, (Fig. XXI.) which Ariſtotle in his Mechanicks, 
. V. refers to the Heterodromou Leaver, more rightly be- 


ngs to the Homodromous one; ſo that, e. g. the Water which 
the th againſt the Plank DE at G, may be taken for the HDpo- 
net chin, the Weight which is to be moved ſide-ways un the 
wit ght Hand towards H, being the whole Ship with all its 
and Ik. Laſtly, The moving Force in A, tending towards the 
ding ve Right Side, is the Cauſe why the Prom F is turn'd on 
e contrary Side I; the Reaſon alſo why the Ship is fo eaſily 
the rn d, follows partly from this, That the Weight of the Ship 
is to ming in the Water is very inconſiderable, in reſpect of the 


dying Forces, and partly from the preſent Principle, that the 
[tance of theſe Forces A B from the Epomochiion B E, is to 
 Diltance of the Weight from the ſame Hpomechlion, viz. 


men , in a triple Quadruple, or, at leaſt, above a duple 
f In- portion. p : ES 8 REA | BY! 
* 6. After the ſame Manner „ Sixthly , the Oars of Galies, c. | 7 [ : 


y be accounted for Leavers. 


ough __ yo 

y - They may ſo; but not for Heterodromtyus ones, or thoſe of 

d for firſt Sort (as Ariſtotle thought) but for Homodromous Leavers, _ 
beg of the ſecond Sort, as the Thing it ſelf ſheweth : For the Wl. 
h are den to be moved is the Galley FG (Ex. XXII.) rather than 1 


the- 


the Water G, which moves backwards ; upon which the bro 


why when it is required that the Galley ſhould go moſt ſwiſh, 
the Rowers are forced to uſe fo much the more Strength h 
plying the Oars ; and why this Labour is reckon'd one of th 


That for the fame Reaſon, the Great and All-wiſe Creator i 


| their Swiftneſs in Motion; I will not fay that He hath juſt pts 
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End of the Oar reſteth, as upon an Hypomechlion, the Rowe 
drawing the other End A forwards towards F, moves the Ve. 
ſel alſo towards F, where the Oar moves againſt a Pin d 
piece of Wood, being faſtned thereto with a Leather Strap; 
and fo much the ſwifter, by how much the longer the Part d 
the Oar CB is in reſpect of the Part AC; 5. e. by hoy 
much the greater the Arch H B, deſcribed by the Oar CB(n 
which the Space the Veſſel moves muſt needs be equal) isn 
reſpect of the Arch G A, which the Radius A C delcribes x 
the ſame time. From which may alſo be underſtood the Reaſoj, 


hardeft, and almoſt intollerable; becauſe, according to th 
Principles deliver'd above, the Force which is to be uſed at th 
ſhorteſt Radius A C is required to be in the ſame Proportin 
to move the Veſſel, as C B, the Diſtance of the Veſſel fron 
the pomochlion, is to A B, the Diſtance of the Force, fron 
the Same. In which place it is highly worth while to mart 


the Formation of Animate Bodies, hath fo well provided fr 


portion d the Diſtance of the Weight from the Hypomucbiin, 
with the Diſtance of the moving Force froni the Same, bi 
alſo by ſeveral ways hath made This leſs than That; fothi 
the moving Forces are required indeed much greater than ti! 
Weight of the Body to be moved { when it was in His pow 
to turniſh them with Nerves as much as He pleaſed) but on ti 
contrary the Joints are moved thro vaſt Spaces with much gret 
ercelerity,with Loads orBurdens laid, put, or faſtned upon em. 


7. I dſire thi Aſſertion to be iluftrated by an Example. 


A Weight being ſuſpended at the Ends of the Fingers, wid 
the Cubit is extended, (which Weight in a ſtrong Mani 
be 26 tb.) by the Muſcle Biceps A D (Fg. XXIII.) and fi 
Other A E, call d the Brachieus, which terminate in the con. 
mon Tendon A F, it may be lifted up. Here. the Leave! 
the Cubit B C, and is the Homodromens one, having its mp 

| moch 
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mocblion in the Articulation of the Cubit B A, with the Arm 
AE; the moving Force is apply d in F, very near the Fpe- 
„blen; but the Weight at B is as far diſtant from it as it 
(can be. The Diſtance of the Line ot Direction, or of the 


? ; WT endon, obliquely drawing from the Hpomochlion is AQ, 
tof wich is alſo 45 part of the Diſtance B C from the Line of 
07 he perpendicular Direction. Wherefore by vertue of the 
(0 heorems demonſtrated above, eſpecially in Queſt. 3. As A C 
n 1s to BC; (or as 1, Is to 20) :: So is the Weight to be 
5 2! BW. 2iſed 20 15. (or more rightly with the Weight of the Cubic 
fon, BW: ſelf at leaſt 2.8 tb.) : To the Force of the aforefaid Muſcleg 
il bat lift it, which is equivalent to 560-45. From hence there- 
7 Wore tis plain that the All · wiſe Creator, after an unuſual man- 


evertheleſs Men themſelves do ſometimes recede, as is plain 
rom the preceding Queſtion) to raiſe a ſmall Burden, that it 


very ſhort time; for at the ſame time in which the Muſcle 


uk rated, moves the Point of the Cubit F through the Space 
＋ f one Inch, the Hand B, with the Weight hanging to it, 


wſt, of neceffity, move about 2.0 Inches through the Space 
BC : Which thing is ſufficiently proved and confirmed by 
Ipbonſus Borellus, Lib. I. de motu Anim. Prop. 22. and in ſe- 
eral other of the following Examples of this kind. | 


) thit | 
n ti 8. Without doubt alſo the Maſts of Ships, by vertue of what has 
ove! een already ſaid, may be accounted as Leavers, | 
aa You f) right. A err alſo, in Probl. 6. of his Nek nee, 
＋ eckons them among the Homodromous Leavers, of thoſe of the 

[ 


ſecond Sort; rightly affigning the Hypomechlion to be in the 
Bottom of the 8 B (Eg. NIV.) conſidering the Ship it 
ſelf, as the Weight or Burden, reſting with its upper Deck C 
pon the Maſt, as upon a Leaver, and fo to be moved for- 
wards. Laſtly, He affirms the moving Force to be the Wind 


d WB: ther'd in the Sail, which, by the help of the Sail-yard, is 
0"BWpplicd to A; and then he gives a Reaſon, from the Principles 
115 hitherto delivered, why, the higher the Yard D A E is, fo 


nuch the ſwifter the Ship will be carried with the ſame Wind 


noch 


er, hath given to Man ſuch great Strength (from which 


ay ſo much the ſwifter be moved through a great Space in 
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and Sail; viz. becauſe the farther the Hypomochlion is from ty 
moving Force (all other things being at the fame time conj, 
der'd) fo much the eaſier will the ſame Power or Force mon 


the Weight. — 


9. Aﬀeer the ſame manner alſo the Cranes, &c. with which iy 
draw Water out of Wells, may be rechon'd as Leavers. 


Without doubt: For they may be reckon'd as a doubt 
VeRis, or Leader. For in letting down the Bucket E ( 
XXV.) the Force __ the Chain or Rope B E downwarg, 
and the Weight it ſelf of the empty Bucket is apply d to th 
longeſt Arm B C of the Heterodromous Leaver, while the Ston 
D, which is heavier than the Bucket, lies upon the ſhonel 

CA; ſo that the Force drawing down the Chain, is requirt 
to be ſo much the leſs, to overcome the Exceſs of the Weigh 
D above the Weight of the Bucket and Chain, by how mui 
the greater the Proportion of the Arm or Radius BC, is u 

the Arm CA. But in drawing up the Bucket, which is noy 
ſuppoſed to be full of Water, the Force that lifts it up, is, i 
part, the Weight of the Stone D, but is apply d to the ſhor. 
eſt Arm of the inverted Leaver AC; whence it is, that if, a 
* moſt, the Stone D were equal in Weight to the full Bucks, 
yet it could not raiſe it up, till on the other hand ſome othe 
Force, 'viz. that of a Man, be apply'd to the Chain, whic 
may be able to outlift the remaining part of the depreſſig 
Force or Weight. Which thing is elegantly enough demon: 
ſtrated by Ariſtotle, in Probl. 2.8. but yet may be ſet in a clear 
Light, if we reduce it to Number, by forming it into ſont 
Caſe ; As, for Example, ſuppoſe the Weight of the empy 
Bucket and Chain together to be 40 15. and the Stone D 100; 

the Arm BC as 2, AC as 1 ; which being ſuppoſed, the Force 6 

a little above 30 fh. will be ſufficient to ſink the Pail. And 
on the contrary, let the full Bucket with irs Chain weigh 
90 ib. which being ſuppoſed, the Weight 90: will be 
the Weight 180 :: 1 ; to 2. And therefore the Stone I, 
which is 100 tþ. won't be ſufficient to ſuſtain the Bucket 
much leſs raiſe it; but the Force of a Man, equivalent to a. 
bove 80 tb. is required to draw the Chain up; or tothe 
Weight D there muſt added 10 or 20 tb. or elſe the Pro 
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F tion of B C to A C muſt be ſomething "diminiſhed. 


F | b/ the * 04 omous Leaver; Or, con- 


cerning the Raiſing of W hrs, fe pended, "Ou 4 Cy- 
linaer round i it Axis. 1 


HAT do you mean * the perpetual Hetirodremous 
Leaver ? 


W By it I underſtand nothing. but the f ple e 
eder, variouſly apply d to a Cylinder turning about its Axis; 
hach various Application of it has invented theſe ſeveral En- 
Ines; heel or Axis in Perierochio, Windlaſs, Capftarie, Wind- 
en, Crane, Budromia, or Water- Enginies , turn'd by Oxen and 
ber Animals; Cog-wheols, &c. with which are made other 
Wore compound Engines, as that which the Carpenters call the 
Wk, Ge by whoſe help, not only great and immenſe Weights 
Way be ified, but alſo, without making the Leaver of avaſt 
ength, and the Hypomochlion of an unſuitable Height, they may 
e moved to great Diſtances, and raiſed to the vaſteſt Heights 


| 2. Shew me this by a more ſi imple Example. | 


= Suppoſe, e. g. the Cylindrical Axis to be moveable hori- 
Wontally about the — Pins or Nails A and B (Hg. XXVI.) 
WD which a Rope being faſtned by one of its Extremes, and 
Wound round the Axis, having a Weight banging at the other 
Tad, it will raiſe it ſo much the faſter, by how much the oft- 
Err the Cylinder is turned round. For the facilitating of 
hich, either one Leaver, only D A is tranſverſely inſerted 
to it, which muſt be turn d round with a Man's Hand from 
)tod, J, Sc. and fo rendred perpetual ; or for the greater 
onveniency of doing it, two at leaſt, as DA C and d A e 
e tranſverſely thruſt thro it, whoſe Extremities D, 4. C and 
may ſucceſſively be turn 6 round, and fo uſed as one ſingle 
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 Leaver, the Hypomochlion being always at the Axis of the Cyly 
der, or at the Center A; the longer Arm da or DA; m 
ſhorter one a or A E being the Semidiameter of the Cyln 
der, from whoſe Extremity E, or the Periphery, which! 


deſcribes, the Weight to be raiſed is continually ſuppoſed u ard 


hang; and when tis in this Form, it repreſents that Engi, 
which is commonly called the Vindlaſi. 


3. What is the Form of the Axis in Peritrochio? 


The Peritrochium is nothing but a Wheel or Arbour fy: 
niſh'd with the Handles, Logs or Leavers D, , d, 4, &. 


(Fig. XXVII.) and apply'd to the moveable or turning Au 


AB, not differing eſſentially from the Windlaſs, and conk. 
_ quently, not from the multiplied Leaver ; for here alſo th 
| Hhpomochlion is the Center of the Cylinder A, or the Ay 
AB, the Weight being ſuſpended at I K, which is t. 
fame thing as if it had been in EL; and therefore tis to th 
Force ſuſtaining it in D:: As the longer Arm D A : Toth 
ſhorter AE. If the aforeſaid Weight be required, not on 
to be kept up, bur alſo to be raiſed ; ſuppoſe it, e. g. to l 
300 tþ. and the Arm DA, triple in length to A E; tis pli 
that in D there muſt be the Strength or Force of above 100 
— | 
4. What ſort of an Engine is the Wind- beam? 

The Wind- beam is nothing elſe but an erect Perierochin, 
only it has but one Tranſverſe Beam, which is made to tl: 
out and in at pleaſure, a Hole being made thro' the Cylinde 
for that purpoſe ; to the two Parts of this Beam D A D my 
be apply d the Force of ſeveral Men at once; (See Eg. XXVIIl 
This is a very known Engine for raiſing of Corn to the Top 
of Houſes, the taking up of Timber out of the Water, aii 
laying it on the Wharfs, for railing of vaſt Stones to the Tops 
high Buildings, Ge. The Strength of this Inſtrument 1 

proportion to the Weight it is to raiſe or let down; the Lengi 
of the Arm or Radius D A being alſo in due proportion to ir 
Semidiameter of the Axis AB. | 


5 
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yl 5. What 6 the Crane ? | 
9 It is a fort of Peritrochium, or Wheel of a large Cavity, in 
N ich the Man L, (Fig. XVIII.) endeavouring to climb up- 
Th cds, the Right Hand turns its Ambit round, and at the ſame 


Which being more and more ſhorten'd, and brought over the 
heels Fand G, by degrees lifts up the Weight H; which 


ns about the Center K both ways (to the Right Hand or 
the Left as occaſion requires) for the Conveniency of chang 


A the Weight. Jo eſtimate the Power or "_ of this Eng 
on ic (which frem its long Neck FG, is in Greek called 
F* W210; ; i. e. a Crane) we muſt not infer from the whole 
kx, ndiameter of the Wheel, to. the Semidiameter of the Axis ; 
is th t from the place of the Mover g having erected L A per- 
oo! dcular to the Horizontal Semidiameter of the Wheel, 


ike the Proportion thus; As AC : Is to CB :: So is the 


onh eight to be raiſed : To the moving Force. 
to a 6. What do you mean by Budromia? 
"WM by this G&ticious word 1 mean thoſe Engines, with which 


y force up Water from the Botroms of the deepeſt Wells 
2 great Height, through Tubes that are furniſbed with 
ir Buckets, &c. receiving their moving Force (which is 
rethe chief thing to be conſidered) from an Ox or ſome o- 


* r Animal which walks upon an Horizontal Wheel, or at 
7linds ſt endeavours to go. forwards; and by this itz endeavour 


friving,it drives the Wheel backwards ; and this by moving 


Hh ind, ſets the whole Engine to Work: (The way of making 
Toll ich, and the Application of it, belongs not at all to this 
.) The moving Force to raiſe the Water ought to be 
op woch the greater, by how much the higher it is to be im- 
. :. aF"'9 or forced up through the Tubes or Pipes, from the 
engine of the, Well above its Brink, Which is ſometimes as 
on as the uppermoſt Stoxies of the Buildings: Theſe are to be 


iimated allo in the ſame Proportion, as the Line A C (Hg. 


g on the Wheel, to, the Center of the Axis, hath to the 
| 4 Semi- 


e windeth up the Rope E F upon a Cylindrical Axis, 


ing raiſed to the defired Height, e.g. to I, the whole Frame, 
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X.) which reaches from the Foot of the Ox, Sc. tread- 


192 Of MECHANICKS. 


' Semidiameter of the Axis C B. And to this place alſo may am 
referr d the like ſmall Engines, which are uſed ; in ſeveral pos; 
for the turning of Spits, being moved by Dogs which oi is 
taught to do it (by us called Turn-ſpies.) ſtr 


7 Without doube ſeveral, or almoſt all other common Sal 
may be reduced to theſe Principles 5 


Without queſtion they may: For the . Wheek 0 
Water-Mills, Wind-Mills, or Mills that are worked vi xis, 
Horſes, Sc. with their Cylindrical Axis, are nothing hy 
Windlaſſes or Cranes, Sc. accommodated to the moving tr 
the reſt of the inner Work, (which belongs not to this p 
to whoſe Leavers or Handles are applied, not the Force di 
Man to move them (except in Hand- Mills) but the Weights ick 
Water falling upon them, or the Force of Water run e 1h 
ſwiftly under them, or the Blaſts of Wind, or Strength t 
Horſes, Gc. that draw them round, which are every wherel 
much the more powerful, by how much the greater the Sem 
diameter of the Wheel, or Length of the Leavers is in p 
portion to the Semidiameter of the Axis. | 


8. Will it not ads md to the facilitating obe Nies | 
theſe Engines, if their Cylindrical Axis be made very ſlender ? the 


It will ſo ; but, Firſt, ſomerimes the great weight wi 
they are to bear, require them to be made very thick; a '& 
Secondly, the Slownels of the Work increaſeth fo much 
more, by how much the more the Thickneſs of the Cylind 
cal Axis decreaſeth.: For every Circumvolution of- the Ai 
winds up ſo much the greater part of the Rope or Chain, 
how much the greater the Circumference of the Axis i is. | ö _ 

9. What do you mean by the Cogg-wheels ? : * 

Theſe being accommodated to their Axis, are nothing er 
Windlaſſes, and their Coggs the Leavers, or Handles, ning 
which are applied a Man's Hands for the moving Force, draw 
not immediately, (for this would be very incommodious Y pr 
troubleſome) but by the Help of other Cogg-wheels ; the I |! be 

portions of all which, to raiſe the Weight, or overcome r the 
| * is alſo che Semidiameter of the Axis, to - dene. X. 
an 
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ameter of the Wheel: So that, e. g. by the help of the 


I to the Semidiameter of the Axis CB :: As 4.: Is to 1; 
ſtrong Man, whoſe Force is equivalent to 100 b. turning 
e Wheel A by the Handle F (which Handle allo it ſelf adds 


eme Force, but is here to be neglected). will be able to raiſe 


o0 15. But if to this Wheel there be added another indented 
e G, (whoſe Semidiameter a c: To the Semidiameter of the 
xis, ſuppoſe to be :: As 3 : To 1) and it be turned by the 
g une Man, by the help of the Wheel and Handle H; theſe, 


ing tripling the former Force, will render them ſufficient to ſu- 
pfui 1200 ib. and ſo the Wheels being multiplied on, the 


e Man will be able to raiſe more and more Weight; of 
ioh fbich Multiplication of Forces, which is at it were infinite, 
ſhall treat of in a particular Chapter hereafter, 


pn II 


CHAP. Vl. 


Force of Pulleys in facilitating the lifting and mou- 
ing vaſe Burdens and Weights. 2 


a PHAT do you call the Perpetual Homodromous Lea- 


ver ? 

Juſt as the Peritrochium or Windlafs, and the like forts of 
linders turning upon their Axis, have been proved in the 
ceding Chapter to have the Nature and Force of the Here- 
romous Leavtr : So the Pulley, (which is a Wheel, not only 


g os 3 
ning about its Axis, but made ſo, that at the ſame time it 


les,! 
Ce, q i! 


us properly be taken for an Homodromous Leaver or Vet, as 


ne Poll! be very evident to any one that will but conſider it well. 
me r the Cord, e. g. which is put over the Wheel AF C 


Seu, XXXII. Numb. 1.) be faſtned at one End in D, and 
ian | „ the 


\ 


— 


gg · wheel AD E ( Fig- XXXI) whoſe Semidiameter A C 
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the Perpetual Homodromous Leaver; Or, of the 


drawn up by the Rope or Cord that goes round it) may | 
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the other E be drawn upwards by ſome moving Force, ſo in 
at the ſame time a Weight ſuipended from the Middle of 
Wheel be kept in Eguilibrio. Here it is apparent that th 
moving Force is applied in A, one of the Extremes of the La 
ver A C, the other Extreme C reſting upon the fixt Rope x 
Cord D C, as upon an Hypomechlion. And, laſtly, tis pl 
that the Weight F will be ſuſpended from the middle Pay 
B, and conſequently, As A C, the Diſtance of the moving Fax 
from the Hypomochlion : To B C, the Diſtance of the Weg 
from the ſame ( viz. as I, is to 2) :: So reciproah 
the Weight to be moved or ſuſtained F: Will be to the Fay 
ſuſtaining it in E; viz. As too b. to 503 So that the (4 
is the very fame as in the Homodromous Leaver. TO 


2. What difference is there chiefly to be olſerv d between the 4g 
of the Peritrochium and the preſent Pulley ? 


There are two things eſpecially that are worth taking u 
tice of: Firſt, That the Center C, in the former, is the k 
mochlion, the Weight to be raiſed hanging from its Peripbeſ 
on the contrary, here the Center C ſuſtains the Weight, tk 
Hypomochlion being in the Periphery of the Wheel; And, $ 
eondly, is moveable together with the Weight, by this me 
procuring a Perpetuity of the Action in the Vectis A B C, qu 
after another manner, with half the Force; which othervi 
without this Application could not be done. | 


3. Then if the Pulley be fix d from above, it will afford m l. 
eowards the lifting the Weight ? 8 | 


Not in the leaſt ; For if the Pulley A DB (Numb. 2.) 
ſuppoſed to be fixed from above, only being moveable 
bout the Center C, the moving Force at E muſt be equilt 
the Weight it ſelf; becauſe the Hypomochlion, in this Caſe, i 
the Middle at C, and conſequently the moving Force u 
Weight are equidiſtant from it, as in the Ballance ; wil 
very thing happens in the Windlaſs, if the Weight A E toi 
Kept up or raiſed, be hanged, not from the Extremity of i 
Axis B, (Fig. XXVII.) which is a much leſſer diſtance, 
from the oppoſite Extremity of the Wheel at the diſtance # 
which is equal to the other A D.) : 
wy 4 
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of what uſe then # the upper Pulley G, in its Combination 
the lower one A ? (Þig. XXXIII) „ 
be lower one only has the Ratio of 3 Mechanical Power, 
by whoſe Mediation a ſingle Force will be able to ſuſtain 
ble weight by the aforeſaid Ratio; but the upper little 
el is of no uſe, only by its Volubility and Poſition it fa- 
tes the drawing the Rope; viz. for ſince the Nail D, by 
\clp of the part of the Rope D C, ſuſtains or holds up 
alf of the Weight, juſt as if a Man held it up with his 
1, the moving or ſuſtaining Force E G A muſt of ne- 

y bear up but the other Halt. <2 

But what if a new Combination of the Pulleys M and N be © 
| to the former (as may be ſeen in Fig. XXXIV. 2) | 

hen the lower Pulley M will now tequire but half the 
which was to be applied in one Combination; but the 
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one N, as before, only ſerves for the more commodious F 
ing the Rope, and the Caſe is the ſame in all other Com- 9 
jons ; ſo that from hence may be fotm'd this General # 
: That the Number of the lower Wheels, or of tbe Pulleys, il 
þ / caled; (or, in ſhort, the Number of the Cords that „ 
er the Wheels) being doubled, wirbour conſidering the upper 4 
expreſs the Multiple of that Wight, which may otherwiſe be q | 1 
by 4 given Force immediately, without an Engine; e. g. 7 
e help of the Combination, which is made by the two 1 


— 3 
1 — Hr ene 
— tes 


Pulleys M and A (Fig. XXXIV. Numb. 1.) and the four 
or Cords which paſs over them, tis plain that the ſmall 
of 50 ib. applied by a Man's Hand to the Cord at E, 
e able to raiſe. four times 50, i. e. 2.00 b. if there had 
three Wheels, or ſix Cords, ſix times 50, or 300 tb; 
don. „ 
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camo theſe Combinations of ſeveral Pulleys be mad another 
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ey may be placed, Firſt, two or three, doſe S one 2 E 
„e in Fig. XXXV. Numb. 1.) Or, Secondly, when 
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is a pretty many to be combined, they may be placed 9 
"5, partly cloſe by one another, and partly below one * 
"oe | N 2 1 another, 1 
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another, in ſeveral Ranks, incloſed within a Capſule or Uh 
and in that Order which is repreſented in N. 2. Or, T 
laſtly. they may be diſpoſed ſeparately and fi ingly, Accor 
to F. Pardies Method, as may be feen 1 in Numb. 3. whichn 

a 8 cumberſome Aparatus, not fit to be uſed with convey 

in ſeveral places, but yet the Ropes or — are lek; y 

twiſt and * with one another. 


CHAP. VII. 


Of the Perpetual Tnflex*d or Inclining Leaver; 
Of the Power of the Inclined Plane, in facil 
"the FRY of M. ws 9585 


UT 3 tis wonderful ** . ele Pla: 
reduced alſo to a. Leaver 5 


So ſeveral Ingenious Men have perfiraded bend 
Alphonſus Borellus de Moru Anim. Cap. XIII. p. m. 120. F. 
dan, la Science des forces mouvantes, p. 78. and ſeveral d 
Ariſtotle alſo formerly ſuppoſed the fame thing, in his l 
niche, Cap. II. writing thus: Ta? c e alu 7 Coy dy 
110 F 25A eroxytlat Ta 9 * + Kox Us $ Cuſor” 
ANA FAVE Txt oy Ta os Tas Kiviious Tis pnyarn 
75 , ; i. e. Thoſe things which happen about the Balla 
reducible to 4 Circle; and thoſe things which are produced) 
Leader, may be reduced to the Ballance : But all other thing 
bappen about Mechanical Motions, are reducible to the Leaver 


2. But becauſe Ariſtotle himſelf ſpeaks ſomewhat doubefal, | 


fire you to explain the thing to me more clearly. 


From the above - cited Book of Borellus and E Pardini 
thus compendiouſly be underſtood: The Weight ! 
XXXVI. Numb. 1.) reſts upon the Inclining Plane Dh 
cording to che . Direction AH, after the 


{1 


\ 
Or Bl 

hi 
accor 
lich I 
nveny 


leſs a 


er as if it were propp'd up by the inflex'd Radius of a 
er F A, and the Weight B preſſeth alſo perpendiculirly 
e Horizon, as if it were propp*d up by the inflex'd Radius 
e Statera or Leaver B F: Therefore in a Ballance or in- 
1 Leaver of equal Radii B F and F A, the weight A 
o the weight B:: As F B, or FA: Is to FH, the Di- 
e of the Direction A H from the Hpomachlion F, (by Qu. 3. 
4) Put according to F. Pardie's Mind, the Center of 
ity of this Ball (Numb. 2.) tends perpendicularly down- 
Is, according to the Line bf Direction C B: So that the 
ontal Line A B being drawn, CA B will have the Form 

inflex'd Statera or Leaver, one of whoſe Radius's A C is 
n by the weight E, according to the Direction IC, the 
AB, towards B, according to the Direction C B. 


But if I am not miſtaken, the Proportion of the W:ight C 
2.) to the Weight E, i eſtimated from the Proportion of the 
d Plane F H, 70 the Height of the ſame FG! 8 


u fay right; and both thoſe worthy Authors above cited, 


theſe Notions of theirs have deduced it; but the Latter is 


eaſy, and is thus: F G is parallel to CB, and G H to 
and the Angles at B and G are Right ones; therefore 
is equal to the alternate Angle G HA : Therefore 


Complements to Right ones CAB and G F H are e- 


and conſequently the Triangles FG H and ABC are 
r. So that HF : Is to F G (the Length of the Plane to 
eigt):: As AC: To A B, 3. e. (by Queſt. 2.) as the 

t C, to the equiponderate weight E. And if in the fame 

e be drawn parallel to A C, and ao to B C, the Tri- 

4 co and ABC will alſo be ſimilar; and therefore the 
tion of the ſuſtaining Force or weight E, to the weight 
ſuſtained C, with Stevinus may be expreſs d more com- 
bully by the Proportion of oc, to 20. 


_ are theſe Statical Speculations uſeful in the common "Way 


dey are of ſeveral Uſes ; ſeeing that to this place belong 
eſpecially the rolling of vaſt Burdens up ſteep places upon 
ders, which are laid under them by turns; v:x, ſuch as 
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will move of themſelves down- hill, without any Force oo 
them, and conſequently will move on a Plane fo mu 
eaſter, by how much the more exact it is, and the ma 
lid, hard, and poliſh'd the Cylinders are; fo that if th 
given an exact Plane (Fig. XXXVII) very hard and peij 
poliſh'd ; alſo the Cylinders A and B exactly round, ven 
and perfectly poliſh'd, Sc. let the weight E F be nw 
great, it may be roll'd along by any moving Force, w 
the leaſt difficulty. For all the difficulty of moving anj 
Body upon a Plane ariſeth from hence, that either the fly 
ſelf is not equable enough, or is ſoft and yields und 
weight that preſſeth it; ſo that from hence the weight 
need of being lifted up. Whence it is that a Charig 
| (whoſe Wheels are inſtead of two Cylinders) may eil 
drawn upon a hard and ſolid Plane, if the Rope or Po 
be kept parallel to the aforeſaid Plane; but in clayey al 
dy Roads it is beſt to keep the Rope or Pole lower behind 
before, which is well known and practiced by the Coat 
Se. in Holland, as S. Stevinus, Lib. III. Stat. Examp. 4 
| Whoſe Coaches, &c. are ſo order d, that the Harne 
which they are drawn, may be applied higher or ln. 
—B ͤͤʒꝛ ß on, 
5. But which way is the particular Difficulty of dramig 
. . Eo ERNOTG 
Having ſuppoſed the Waggon C D (Fg. XXXVIILI 
v. g. to weigh 2000 tb. and that there were fone 
day ing this weight in Equilibrio upon the Steep A B, 
the Triangle b ix, - form'd' according to the Latter 
Nueſt. 3. ſuppoſing b i to be quadruple of the Diſtant 
jf you ſay, As hi: Is to h &, or as 4, is to 1: : vi 
weight of the Waggon 2000 Pound : To the Force 
ſtains it in F 500 Pound. From hence it will be plain i 
Oxen, c. that draw this Waggon up the Steep AB, 
employ the Force of 500 Pound more, than if they 
draw the ſame in a plain Way; from whence it follon 
if it were found out by Experience, howmany Hundred 
or Pounds one. Horſe can draw upon an Horizontal 
without endamaging his Strength, it would be very ca! 


, by Calculation, howmany Horſes would be neceſſary 


Exceſs, which was found already to be 500 Pound, or in 


1775 whole 250 0 Pound) up the given Acclivity ; which ſhall 
F mag more diſtinctly taught hereafter in the Praxis of Mecha- 


J. 


e ne. Bu ſuppoſe a Sledge or Boat was to be drawn, not upon 


e, vi /, 85 by ſliding up the Steep N A? (Fig. XXXVIII. 
IL 1 5 „ 
he ty his alters not the Caſe at all, except that by touching the 
* ne or Acclivity with a greater number of their Parts, they 
Dus drawn with greater difficulty, all things being conſidered. 
„ that if the Boat, Ge. X, 26 40 1b. being faſtned by the 
* G H to the Axis of a Crane, were to be drawn over the 
W I AQ, (which is a common thing in Holland); for de- 
Gin mining the Force which is ſufficient to effect this, make 
* A perpendicular to N A, and N O perpendicular to 
ö Horizon; and having found the Proportion of this 
a O to the Diſtance O M (v. g. as Twenty to Ten) in- 


„ As 22: Is to 1o : ; So is 2640 : To the Equipoiſe 
oo lb. which being ſuſpended from the Axis of the Crane, 


ht, with which the Boar, Sc. reſiſts more when it is 


dly, If therefore the Perpendicular of the Man walking in 


6. Wbeel of the Crane, be ſuppoſed to cut the Radius wo, 
5 t the Right Line F h be quintuple of K; by inferring 
2 o, As F : ls to 1 :: So is 1200 lb.: To 240; tis plain 


ta Man whoſe weight is 240lb. (or, if inſtead of One there 
Two, weighing 120 lb. a piece) will be equivalent to 
00 lb. ſuſpended from the Axis of the Crane, z. e. the 
at, Cc. will be kept in Equilibrio, and if the leaſt Moment 
added farther, it will be able to draw it up: Yet I mult 
nfefs, that the drawing of it up will be eaſier at a great di- 
nce, where the Rope GH is more parallel to the Acclivit 


* A, than when near, where it recedes more from that Pa- 
zntall lleliſm. Ee Ps | | 
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Iraw the aforeſaid Waggon (i. e. its weight together with 


keep the Boat in Equilibrio, z. e. to that overplus - 


wn upon the Plane N A, then in an Horizontal Plane. Se- 
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CHAT © 
Of the Spiral Inclined Plane, or Screw. 


1. M A '4 the Screw then be taken for an Inclined Plane) 


Yes, and for a Spiral Inclined Plane, whoſe Inclination ij m 
depreſs d (which is made after the ſame manner as they al 
to the Tops of ſteep and craggy Mountains by Paths, dr 
ſpirally for the more eaſy aſcending them ; ) the Height thy 
fore of this Plane hath always the ſame Proportion to its Leng 
As the Diſtance of the two Spirals A D (g. XXXIX. ). 
the Ambit or Circumference of the Screw ABCD: St 
the moving Force, which ought at one Rotation of the Ca 
lea or Screw, either to elevate a weight to the height Al 
or to {ink and depreſs a Body to an equal depth, muſt bei 
proportion to the weight of the former, or reſiſtance of t 

latter, (e. g. the diſtance of the Spirals A D being ſuppoſed! 
be I Inch, and the diameter of the Cylinder 4, and conſequet 
ly its Circumference at leaſt 12 Inches) as 1, to 12, 5. e. © 
decuple, ſo that it will lift up or depreſs more than it wal 
do otherwiſe, if it were barely applied; that reſiſtance and dit 
culry which is felt in turning the Screw round, not being i 
glected in the Computation. 


. Without doubt then the various Application of the CochleaorSo 
bath been the Occaſion of finding out ſeveral Engines of great Seren 


You ſay right; and firſt the Screw is uſually moved rowl 
in an immoveable winding Groove, into whoſe Stria's or Spit 
| Cavities it enters by little and little, and ſtrongly preſſed : 
gainſt them, being immoveable ; with its other moveable Þ 
preſſing againſt the Bodies oppoſite to it, above or below, vil 
the ſame force which the above-ſhewn Proportion producetl 


and to this ſort of Screws belongs that common form of A 
Ns DES | | | _ © crack 


C/ MECAANICKS 20 
ackers, with which Filberts, being laid within an hollow 
lobe, are cracked by the ſtrong preſſure of the Screw A B 
Figure XL.) which goes through the Groove C: But 
ore eſpecially to this place belong all thoſe Machines 
hich, from their preſſing, are commonly called Preſſes, and 
hich are uſed in preſſing out the Juice of Grapes, Olives, 
1 the like; or in ſqueezing the Water out of Paper when 
made, and alſo out of the Rags that are put under them 
Paper-Mills, Sc. or in maiſtned Paper, that it may the more 


ly imbibe the Character of the Printers. 


3. Tae Ire you, by 4 particular Example, to reduce more diſtinAly. 
Numbers the great Force of Screws. el 


alc | | 
dn The Screw CN, e. g. (Rg. XL.) in Paper: Preſſes, being 
tn ter the aforeſaid manner fitted into the Groove C, in the 


iddle of the upper immoveable Beam A B, at the fame time 


x, | Wt is turned round, with its lower End MN it will preſs the 
Sock Board or Plank lying under it, which is made to ſlip up 
ge d down in Grooves that are made in the Sides with a dode- 
i le Force (viz. ſuppoſing the Conditions of Quep.. 1.) if the 
t bei ce moving it round be immediately apply'd to it: But be- 
of le this cannot conveniently be done, the Cylinder of the 
oſed new is perforated, and the Leaver L N inſerted into it, by 


boſe help the Screw is ſo much the eaſier turned round, by 
e. of much the greater the Proportion of the lagger Radius or 
nJle L M, reaching to the Center of the Cylinder (e. g. 
Foot, or 36 Inches) is to the ſhorter Handle MN (2 
ches ; ) fo that by this means, As 2: Is to 36, (or as 1 is 
) :: So will the Force of the Screw, which before was do- 
cuple : Be to the Force of the fame, which is now increaſ- 
$ and 10 times as much by the Leaver, and conſequently 
gneni ducentuple, or two hundred times as much, and allo ſede- 
4 v ple; fo that the Power of a Man, which is but equivalent 
x dpi 50 lb. by the help of this Engine will preſs the Maſs of 
(ſeth per together, together with the Rags lying under the Screw, 
th as much Force as if there was the weight of 10800 lb. 
d upon it; (for 216, multiplied by 50, produceth this 
ducehi Number.) But this Maſs, the more tis compreſs'd, the more 
of will re liſt the farther Compreſſion; from whence we may 

COD ſec 


— UF JEECNAUNIECES 
ſee the Reaſon, why the Paper-makers, after that they hy, 
depreſs'd it a little by the help of a ſhort Leaver and one v 
two Men, they immediately inſert a ſtronger and much long. 
er Leaver into the Cylinder or Screw, and by giving a Sip 
call in all the Workmen to their help. 
4- Doth Archimedes's Mater- derem ( or Cranes ) belong wth; 
Place? „„ 
It may after a ſort be referr d hither, but more rightly iti 
reduced immediately to the Inclined Plane: For the War 
below at B (Fg. XLII.) falling into the Cavity of this Screy, 
riſeth by degrees through the Spirals C D, EF, G , &. 
by reaſon of their winding, while at the ſame time by its on 
Gravitation it deſcends from B to C, from D to E, from Pu 
G, from H to to I, and at laſt flows out: Juſt as a Ball beig 
caſt in at C, after the ſame manner aſcends through the whil 
length of the Spiral Plane B A, and at laſt is caſt out at I, h 
the help of the ſame Revolution; thus giving occaſion for th 
Invention of the moveable Screw of Weigeliu, in which th 
Bodies always deſcend, and yet at the ſame time are raifed y 
on high. But among the reſt, to this place belongs that ſn 
of Preſs which they uſe in Forging , or rather in Coiniy 
Money, and alſo thoſe common fort of great Screws whit 
the Architects uſe, e g. when the whole weight of a Building 
which inclines and is ready to fall, is raiſed upright and propp! 
up by them, till a new and firm Foundation be laid for then 
to ſtand upon; not to mention innumerable other Screws thi 
are uſed in Surgery, by Smiths, Gc. as alſo the Inſtrument 
the Inquiſition, which owe all their Force to the Screw, 1 
cording to what has been delivered above, | 
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9 


* HA P. IX. 5 
of the Dirett moveable Inelined Plane; or, of the 
e eee 8 


— — 


1.) 1 03d you male it appear that the Wedge # 4 fort of 
1 Inclined Plane? 5 „ 

The Screw, as we have already ſeen, is an Inclined Plane; 
but, firſt, 'tis moved ſpirally; aad, ſecondly, it moves round 
circularly : But moſt of the Moderns conſider the Wedge as 
a Direct Inclined Plane, and moveable ſtraight forwards. For 
tis the ſame thing whether the Inclined Plane A B (Fig. XLIII.) 
be fixed, and the Ball D be drawn up its Acclivity by ſome 
moving Force; or whether the Ball be faſtned with a Cord at 
F, and the moveable Plane be thruſt forwards from C towards 
B, under the weight D, along the Baſe C B; for both ways 
the Ball will be raiſed to the ſame Height A C: So that con- 
ſequently ( all things conſidered) the ſame Proportion of the 
moving Force, to the Weight which is to be moved, may be 
pale! as in the former Caſe, only here it is made by com- 
paring the Baſe C B (as in the former the Hypothenuſe A B) 
with-the'Heigne .. N 


3. What n the Reaſon. that a Wedge may be drove ſo much the 
edfier into the Wood which # to be cleft, by bow much more acute 
the Angle is made by its two Sides A C and CB? | 
S Viz. Becauſe, As DC: Is to DB (or as de, to dh) 
(Fig. XLV.) :: So is the Weight or Reſiſtance : To the 
moving Force, Suppoſing, therefore, D C and de to be e. 
qual, ſince B D, in the more obtuſe Wedge, muſt needs be 
greater than b d in the more acute angled one, (v. g. the former 
4, the latter 3 of the Length D C.) Here alſo a ſixth part 
of the Force, otherwiſe equal to the Reſiſtance, will be ſuffici- 
ent for this; but in the former there is required at leaſt a 41h 
SER EY 4 | | | parts 
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part. The fame may be ſaid of Axes and other Inſtrumem 
belonging to Carpenters, which have the Form and Force 9 
the Wedge; as are, e. g. Firſt, The Scoring Ax, which j 

the longeſt, but not very broad, as A B (Fig. XLVI. Num. 1) 
with which they hew Timber, from its raugh and round, iny 
a ſquare form, by cutting off the Chips CB: So that ff 
they ſtrike the Ax, as it were into the Body of the Tree, v 
the Depth CB (in which Action it hath only the Property of 
the Wedge) but then with the Upper part A, by the help d 
the Handle AD, they incline it towards the Left Hand, and 
ſo remove the cleft part of the Timber CB to the Side (i 
which Caſe it acts the Part of the Homodromous Leaver.) Se. 
condly, The broad 4x D E (Numb. 2.) with which, as with 
a Hatchet, properly fo called, having alſo the form of a thi 
Wedge, they eaſily remove the ſmall Chips by hewing the 
Timber ſmooth. Thirdly, The Leng Ax alſo, which hath 
but a ſmall Breadth, but a greater Thickneſs than the ref, 
having alſo a tranſverſe Edge, whoſe Uſe is to perforate and 
make Timber hollow ; firſt, by ſtriking it like a Wedg 
tranſverſely and deep in I K (Numb. 3.) and again forward: 
erin HG; and then by inclining the Upper part F forward 
and downwards by help of the Handle, which is as an Hetero 
dromous Ve&tis ; whereby it reſts upon the Part H as the Hr 
pomochlion, and with its Point G raiſeth up the Part of the 
Timber HGR 1. | = 


4. May not Swords and Knives, end Engraving Inſtruments, Cc, 
be reduced to the Form of a Wedge? | 


Without all doubt; and Nails alſo for the moſt part ar 
made with a double Wedge · like Face; and thoſe great [ron 
Inſtruments (Numb. 4.) with which the Vine-Dreſſers and 
others uſe to make Holes in the Ground (a Crow ) and are in 
form of a Cono-cuneus, or Cone-like Wedge, which have the 
Effect of an Homodromous Lęaver in widening the Holes 
' Laſtly, alſo the Gimble: (Numb. 5.) in which the Force f 
three Powers do concur, viz. that of the Wedge, by reaſon 
of its Cone-like Point; of the Screw, by reaſon of its Spiral 
Windings which turn about this Cone : and of the Leaver, 
becauſe of its double Handle ; whoſe Length A C, the greater 

h Propot- 


Proportion it hath to the Semidiameter of the Axis C B, fo 
much the greater Force will it have in entring the Point of the 


es of WE c;mblcr or Piercer, and alſo its cutting ſpiral Edge: So that 
ich i WW any one will ſoon leave wondering at the great Force of the 
m. 1) Cimblet, if they will but carefully obſerve what hath been 
ind Buſt now faid , and alſo what hath been deliver'd in the pre- 
t fir N cedent Chapter of the Screw. | 
2, 00 e . 
ty of 22 | c yy” 
lp o = | | | | 
„ And | - | 
e (n CH AT 3a 

Se⸗ „ . | a | 
wit RO Reducing the Force of the Mechanick Powers hitherto 
thi declared, to contain Univerſal Laws. 
g the | | 
1 hath - . | 
*. 5 W HAT are theſe Univerſal Laws ? | 
Vedg: One of them is this: The moving Forces are always to the 
ward: WW Burden: to be moved, reciprocally as the Space through which the Bur- 
ward den is paſſed, or is to paſs, to that Space which at the ſame time is 
etero WNW meaſured by the moving Force: And this is evident in both kinds 
> Hr of the Leaver, from Fig. XIV, and XV. for ſince the Weight 
of the A: Is to the Power B, reciprocally :: As the Radius BC 


: Is to the Radius CA ; the former alſo will be the latter, As 
the circular Space BF, deſcribed by CB, is to the circular 
Space A e, deſcribed by AC; or, As the Sine of that, is to 


the Sine of this. | 
2. Is this Rule alſo of force in the reſt of the Powers ? 


Doubtleſs, even for this General Reaſon, becauſe we have 
re in demonſtrated that they are all reducible to the Leaver 3 but 
re the ¶ more particularly, Firſt, In the Peritrochium or Windlaſs, and 
ole: other ſuch like Engines, it appears plainly from this, that the 
rce of WW Periphery DA D (Fig. XXVII.) which the moving Force 
eaſon Wi deſcribes, hath the ſame Proportion to the Periphery of the 
Spiral WW Axis A E; equal to which is the Space which the Weight 
aver, Wi ſuſpended at K deſcribes, as the Radius DA, is to the —_— 
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AE. Secondly, In the Pulleys alſo the Thing is plain, fu 
by how great a Space the Weight is raiſed, by ſo much the 
more will the Ropes be ſhortened, ſince the Abreviation d 
all theſe redounds only to that fingle one the Man holdeth n 
his Hand ; e. g. if there be four Ropes or Cords by which the 
Weight hangeth, the Hand drawing it up mult be carrie 
through four times the Space the Weight goes, as the Weigh 
it ſelf is quadruple of the Forces drawing it, Se. Thirdly, | 
the Inclined Plane (Fig. XXXVI. Numb. 1.) while the mo,. 
ing Forces deſcend perpendicularly from D to B, the Weigh 
A is brought nearer from E, and raiſed according to the Fe. 
pendicular bd, which with DB is in the fame Proportion wil 
the Weights G A, by reaſon of the Similitude of the Tria 
gles E b d, and EB D. Fourthly, In the Screw; fince th 
Height of the Spiral is ſuppoſed to be x Inch, and the Diz 
meter of the Screw 4, the Circumference 1257 (Fig. XXXIX, 
and XLI.) and fince the Space, «deſcribed circularly by the 
Radius L M, to the Height of the Spiral A D, was conclude 
to be, as 261, to 1, (for the Semidiameter L M was 36 
therefore the Diameter is 72, and conſequently the Peripher 
216) and ſince we have found the fame Force of the Weight 
or Reſiſtance, tothe Force that raiſeth it, the Thing is mani 
feſt. Fifthly, Neither doth the Wedge diſſent from thi 
Rule, becauſe the Space of the Power which moves or drive 
in the Wedge, may be eſtimated by the Line D C, or de; 
{F.XLV.) theSpace of the removedReſiſtance alſo may be com 
puted by the Line D B, or 46; by which very Lines the Pro- 
portion of the removed Weight, to the Power of removing it, 
was defined in Queſt. 1, Chap. 9. y N 


3. What # the other Lam or Rule? 


It is that of P. Caſatus, naturally flowing from the Firſt: 
The moving Power and Burden, or Weight to be moved, are re 
procally proportional to their Velocities; i. e. the common Princi 
ple and Artifice of Machines conſiſts in this, that by the Dil 
poſition of the Parts of the Engine, the Motion ought to be 
made ſo much ſwifter than the Motion of the Burden, by ho# 
much the weaker that is than the Reſiſtance of this. Fot 
becauſe the Space of the Mover is ſo much greater _ the 

8 pare 


ce of the Burden moved, which is to be performed at 
ſame time, by how much this is ſtronger than the For- 


"Fe ; and therefore the increaſed Velocity in the Mover, may 
why ervedly be elteem'd the Cauſe of the increaſed Force in 
eight Body moved. 2s II e _ 

Y, In 4. I: there ftill remaining ſuch another Lam or Rule? 


er rpe Carteſian Rule is yet remaining; which ſuppoſeth, 
i nu nat the ſame Force which can lift, e. g. 100 ib, through two 
wit , is alſo able ( if rightly applied, and all of it together ) to lift 
I bb. the Height of one Foot ; viz. if the whole Force which 
e TJ. from A to B through one Foot, and alſo from B 
' Da c through another Foot, be employed in lifting 200 1b. 
II ough one Foot from @ to b : For ſuch an Application of 
Y es is made in all the Machines hitherto explained; which 
ban en the Leaver alone, to. which all the reſt are reduced, 
5 3 weth. For while the moving Force 50 lb. depreſſeth one 
Th of the Leaver, which, e. g. is two Yards long, through 
1 10 Foot, the Weight 100 lb. is raiſed at the other End of 


Leaver, which is one Yard long, through the Space of one 
tat the ſame time, in which the ſame Force, by the help 


ys ough the Space of two F dot. In like manner in the Pulley, 
ec Power E (Fg. XXXII) is fo applied, that while the Rope, 
pro. at A, is drawn up with 50 Ib. ſuſpended at it, ( for the 
ingii er 50 lb. the Nails D ſuſtains) from A to 1, through one 


dt, and alſo from 1 to 2, or E through another Foot, the 


through one Foot. 
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lt is alſo evident, that the Motion of the Former, ought to be 
re ſwift than the Motion of the Latter in the ſame Propor- 
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one Pound, will likewiſe raiſe the Weight of 50 lb. 


eight 1 00 Ib. will be raiſed at the ſame time from C to 
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Of Compound Engines, and their Forces, mhichn 
immenſely be increaſed. 
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I, O F what ſort of Engines do you ſpeak in this Place ? 

Firſt, Of that which is called by the French Un Cricg, a 

by our Carpenters the Jack; whoſe inner Fabrick is, f 
moſt part hid: One of the ſeveral ways of making it is t 
It is a ſtrong Iron Bar A B (Fig. XLVII.) erected perpend: 

larly within a wooden Capſule, and furniſhed with firm 

ſtrong Teeth ; between whoſe Diſtances is applied the Ath 
C, having, e. g. three Teeth firmly fixt to the Centet 
another great Iron Wheel. The Periphery of this gr 
Wheel is likewiſe divided, e. g. into twenty Teeth ; bet 
which are likewiſe applied the Teeth of another Arbau 
having, e. g. four Teeth, whoſe Axis reacheth out beſ 
the Capſule, or wooden Caſe, and hath a Handle IL M falt 
to it; Which being turned round, moves the Arbour E ab 
and this moves the Wheel D, which alſo moves its Arbor 
laſtly, this Arbour raifeth the Teeth of the Iron AB onel 
another, and by this Means raiſeth the vaſt Weight wil 
reſts upon the Extreme of the Iron Bar B, © 


2. How great a Weight can this Engine raiſe, being aſſſtti® 
a Force equivalent 70 50 lb.? 


To determine this, obſerve the following Directions. F 
Becauſe the four Teeth of the Arbour E being once tun 
round, thruſts forward but ſomany Teeth of the Wheel 
and conſequently after five Circumrotations of the Hat 
LM, the whole Wheel, and its Arbour affixed to it, is tu 
once, and alſo at the fame time raiſeth three Teeth of the 


A B directly upwards : Therefore, Secondly, the Diſtance 
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ich the Weight is moved will be, v. g. 6 Inches, or 60 
nes, and the Space of the moving Power will be equal to 5 
cles, deſcribed by the Handle LM. Now this Space of 
noch may be found, if the Length of the Handle L Mü be 
poſed to be, e. g. 4 Inches, and by the Double of this 
hich will be the Diameter) if you find by Archimedess Rule 
7: To 22 :: So is 8 Inches, or 30 Lines: To a 4th) 
Periphery 5517 Lines; which being taken 5 titnes, will 
e, very nearly, 1257 Lines. Fourthly, Alſo, As the Space 
ich the Weight or Burden has moved 60 Lines : To the 
ace of the moving Power 1257 :: So is the moving Po- 
r (e.g. 50 tb.) : To the Burden which is to be raiſed; 

ich, at leaſt, is 1047 Þþ. PRE 


hichn 


1 


TI q 4 

: 3. I there another Compound Engine, by which the Force of Po» 

may be illuſtrated ? N | 

| firin MT here is ſo ; and that is ſuch a one as is compoſed of 2 
ne Aeg Wheels, and of a Perpetual Screw, or Worm; which 
enter bus contrived : The Spirals of the Screw MA (Fig. XLVIII.) 
applied between the Teeth or Coggs of the Wheel B, 
ch are in Number 36 of which it thruſts forwards bur 
at each of its Circumvolutions; fo that the Handle L M 
| be turned round 36 times, before the whole Wheel B, 
ether with its Arbour, can move round once. And ſince 
Arbour B hath but 8 Staves or Coggs at once turning of 
ound, it can move forwards but 8 Teeth of the Great 
ieel C, and therefore (ſince the Number of the Teeth here 
3) it muſt revolve 6 times (and, conſequently, the Han- 
LM 6 times 36; 5. e. 2.16 times) while the whole Wheel 
with its Axis, is making one Revolution: And before it 
draw up ſo much of the Rope to which the Weight is 
ied, as Will make one Revolution about the Periphery of 
Cylindrical Axis, 88 | THOR} 
. But what if the Force of this Engine was to be reduced to Cal- 
„ - 1 £2 
en the Periphery of the Axis muſt be determined, is the 
ice deſcribed by the Weight ro be moved; and the Cir» 
ference of the Handle l. M muſt be taken 216 _ 
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o The Former may eaſily be had from the Diameter of the 4y 

L | which is ſcarce 2 Inches 5 ſo thar its Ambit, and, conſeq g | 
1 ly, the Space deſcribed by the Thing which is moved, a 
1 Revolution being made, is, at moſt, 6 Inches. The L. 
is found, by drchimides's Rule, (ſnce the Semidiameter l 
. [ is 4, and, conſequently, the Diameter 8 Inches) to be y 4 
i Inches ; which being multiplied by 216, it produceth 5,oi | 
4 Inches tor the Space of the moving Power: Which, (© 1 
"FR tis to the Space of the Thing moved 6, as 900 to 1; 

1 plain that the Power, otherwiſe equivalent but to z an Hunk 
bi Weight, will be able to raiſe 450 Hundred Weight, byj ; 
{0 Help of this Engine; if its Subſtance and Solidity be but , 
1 enough to bear ſuch a Weight: So that tis no wonder, f | 


ours, which is made altogether of Wood, will, by the For 
a Child of 2 Years old, or under, very eaſily, nay Withouty 
ſenſible Strength applied to the Handle, be able to raiſe 
Hundred and an Half, or 200 f. (but a greater Weighth 
this the brittle Teeth can't be able to ſuſtain.) 


F. Lis very likely that Archimedes's Chariltion, & the Bf 
which, Hieron King of Sicily alone, drew into the Sea a wth 
which could not be ſtirred out of its Place by all the Citizens of 
cuſe, was of this Kind. | Paws ol 


So Srevinus ſuppoſeth, in Lib, III. of his Static, Pro. 
as may be ſeen by the Figure of it, which Jacobus Beſſu 
forth, having found it in the French King's Library ; but 
inſtead of it hath in the ſame place deſcribed another Engy 
having no endleſs Screw; but in his Opinion tis ſtronger d 
may be had for leſs Money. | 2 
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6. What Form is this made in, and hom # it contrived ? 


It is in the Form of a Windlafs, only it hath three Cl 
Wheels, and four Arbours, inſtead of Leavers; the Mn 
of ordering and placing which through the Iron AxletreesU 
E * 2 H, 1 K (Fig. XLIX.) which move within the Aut 
holes O, P, Q, R, made in a ſtrong piece of Timber, 
better be explained by Word of Mouth, than in ,VVriwh 
yet theſe two things are here to be noted, that the Di: Ne 

ol every Arbour is here ſuppoſed to be 3 Inches, a | 
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Vheels 9, and in the Circumference of the Former there are 
{qr Teeth or Coggs, in the Latter 18. Secondly , That to the 
ved, s S, which is ſuppoſed to be 1 Foot and 2, or 18 Inches in 
he Lu iameter, that it may be ſtrong enough, is faſtned another 
ter L heel T, ( Fig. L.) which is much ſtronger than the reſt, 
o be y ery one of them being required to be made ſtronger than 
th 5er antecedent ones, and alſo much larger, that fo with its 
ich, iy iameter it may exceed the Diameter of its Axis S; v2. leaſt 
0 1, inner Wheel I {whoſe Arbour K ought to be inſerted with 
Hut Tecth, between the Teeth of the Wheel T) touch the 
t, b. S ; whoſe Diameter if we ſuppoſe it, with Szevinus, to 
Out ſtray 2 Foot, of 24 Inches, its Periphery or Ambit will neceſſa- 
"a y have 45 Teeth or Coggs, not 36, as Stevinus ſuppoſed, 


7. 1 deſire now that the Force of this Engine, thus deſeribed, may 
reduced to Calculation ? „5 ff; Een, 
Having ſuppoſed the Handle L M, which is to be applied 
the Axis of the loweſt Arbour C, to be 1 Foot ; ſince this 
ympanum or Arbour hath. 6 Teeth, and the Wheel E 18 ; 
Former, by help of the. Handle L M, muſt be turned 
nd three times, before the Wheel E, with its correſpondin 
bour F, can move round once: And after the ſame — 
s Arbour F makes three Revolutions, and, conſequently, 


thouty 
railet 


eight 


Fro. Handle L M nine, before the Wheel H, with its Arbour 
Beſm| can make one; and this again goes three times round, and 
3 but Handle LM 27 times, before the Wheel I, and the Ar- 
r Er K once. This Tympanum or Arbour alſo having 6 Teeth, 
ngen e in the laſt Wheel there are 48, is contained 8 times in 


and therefore muſt turn round 8 times, and, conſequently, 
Handle L M 216 times , before the Axis S makes one 
rn. And becauſe this one Turn of the Axis 8, by Archime- 
ee 0s Rule, is equal to 567 Inches; and one Circumvolution of 
Handle LM, by the fame Rule, 757; and, conſequent- 
trees lince 216 of theſe make a little more than 16292, The 


he Au of the Weight, or Body to be moved : Will be to the 
ber, Mee of the moving Power :: As £67 TO 16292 ; 1. e. 
15 nearly, as 1, to 228. Wherefore if the moving Power 
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ſuppoſed to be 50 i. or 1 an Hundred; As 1 : To 28 
16 O 2 : 22 
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Compoſition being made of Pulleys, a large and vaſt Lean 
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is, the more ſlow their Operations are; of which we {i 
ſpeak more particularly in the following Chapter. 
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Help of Machines thar are ſufficient and able to move i 


us OO MECHANITCK & 
2: So is 2 Cent.: To 144 Cent. viz. the Weight which iy 
be ſuſpended perpendicularly from the Axis 8, Ge. 


8. Are there ſeveral Ka- compound Engines, of s 9 
Ferce as this ? 5 : | e | 


There are innumerable ones daily invented, as alſo ſer 
that have been actually made and tried by Experience; 
or two of which are found deſcribed in one of the College: 
the Univerſity of Aliorf, e. g. in the Eleventh AuBarium, Py 
I. p. 107. and in Part II. Tentam, XI. p. 187. and in tþ 
following ones, wyhere, in p. 1 89, is expreſs d in a Figure, th 


and of a new ſort of a Veſteal Power, by whoſe help, onh| 
expanding and ſwelling the Bladder with Wind, it will ad 
y raiſe a Weight of 150 i. to a ſenſible Height. Thi 
ew Examples ſhall ſuffice to illuſtrate the immenſe Force. 

Mechanical Powers, which would be even infinite and al 
gether ſtupendious, if it were not that the greater their Fix 


8 


CHAS 2M; 
Of the Loſs and Expence of Time. which doth u 
voidably happen or occur in the Encreaſe f 
Forces of Engines. G 

1. EA to me, a little more diſtinctly : s what this Expent 
Time is, which hath been alrerdy hinted at in the pres 

and preſent Chapter ? x 
The great Force of Human Underſtanding, and as it" 
the Image and Shadow of Infinity and Omnipotence, ap# 
from hence, that the weak Strength of Human Bodies, . 


given Weight or Quantity of Matter, it is not only wo 
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v ſtrengthened, but may alſo be almoſt immenſly increaſed. 
beſides the Defect there is of finding apt and fit Matter for 
Making of theſe Engines, after they are with ſo much 
ur excogitated, and ſeveral other things which do in a great 
fare limit this Immenſity, this more particularly deſerves 
tion in this place, that the more the Forces of the Engines 
increaſed by multiplying their Combinations, ſo much the 
e ſlow will their Effect of neceſſity be; ſo that ro thoſe 
rerſul Engines may be deſervedly applied this Lemma; The 
wer, the flower . 78 | | | | 
Aud can this be explain d by an Example 


hy not? For this may eaſily be gueſs'd by the vaſt Num- 
of the Circumvolutions of the Handle, in the laſt Examples 
he preceding Chapter: For ſince the Space which is to be 
je by the Body which is to be moved: ls to the Space 
h the moving Force is to make : : As the moving Force 
to that which is to be moved ; by how much the greater 
Latter is, and leſs the Former, by how much the greater 
e the Former is to move, through ſo much the longer 
will it require in this its Motion. So in the laſt Exam- 
of the preceding Chapter, the Effect of a Man's Strength, 
ch is equivalent but to 50 1h. can at the ſame time raiſe 
Hundred Weight; but yet he can raiſe it not above 56+ 
des; 1. e. not quite 5 Foot; while at the ſame time the 
e of above 216 times 6 Foot muſt be deſcribed. by the 
d which turns the Winch: Which great Number of Cir- 
wolutions muſt needs expend a great deal of time. 


. What muſt then be thought of Archimedes: lo Ring Aſſeve- f 
m, hos por ms 516, Ge. 


e of 


Expt 
9 fereral Learned. and Judicious Men have long ago ſuppoſed 
WE this Excellent Mathematician, boaſted of this more out of 
al ado, than for the Truth of it; viz. that if he had a Place 
_ : him without the Earth, where he could ſer his Foot, he 
id byt Ic move it out of its Place: And for falving theſe Pre- 
es, es of Archimedes, they invented an Engine compoſed of 30 
mo g. wheels, and a Arbours; the F havi 
wall dB , and as many Arbours; the Former having 
„ the Latter 10 Teeth apiece, (which Apparatus would 
0 3 ſeem 


Mm Of MECHANTICSKI 4 
ſeem to any one poſſible to be made) and by the Help of 
they demonſtrated, according to the Rules above, thy, 
Child, who otheiwiſe is not able to lift above a Pound Weiz 
will be able to raiſe as many Pound Weight as can be exptei 
by 30 Cyphers, having Unity prefixed before them; why 
Weight Simon Stevinus, Lib. III. of his Staticks, p. 483, K 
evidently demonſtrated to exceed the Weight of our Ter 
ous Globe. But after that the Succeſſors of Archimedes hail 
curiouſly calculated theſe Forces, ©c. and had remove. 
they imagined, the reſt of the Obſtacles which they ford 
would be objected againſt ſuch a bold Attempt ; yet a 
they were forced to confeſs this one Thing, which is apt 
able to the fundamental Lemma cf this preſent Chapter, th 
the Handle of this Engine, muſt be turn d round 
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times before the whole Weight can be lifted up to the Hey 
of 6 Foot; (viz by ſuppoſing the Axis S to be of the fl 
Dimenſions as there) and ſince at moſt the Handle canna 
moved round above 4.000 times in any Hour, and cn 
quently 960cO times within a whole Natural Day, # 
2504000 Turns within the Space of one Year ; it will tai 
2.8538812785388127355881 Years to raiſe this Weigl 
the Height of 6 Foot; and a Goth. part of this time (vil 
is ſtill almoſt innumerable Myriads of Years) for the min 
the ſame Weight the Space of one Inch. 


" 


4. Are there not, on the centrary, Examples to be given fl 
fefts acgelerated by Mechanical Powers ? 


'There are ſeveral Examples to be given, and are il 
thoſe Caſes in which the moving Force is applied, there wi 
otberwiſe the Weight to be moved was ſuſpended ; and! 
Latter, on the contrary, is accommodated to that Part oi! 
Engine to which the moving Force is commonly api 
We have had the like Caſe in Que. 6, and 7. of Chip." 
in the Example of the Leaver ; which will be moſt clear}! 
luſtrated, if the Weight to be moved be hanged at the lo 
Radius, the moving Power then being required to be ſo K 
the greater, by how much the greater the longer Arm s 
the Shorter. 6. 
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Wc, Have y0u any more Examples ready of ſuch accelerated for i- 
4 theſe? = | ; 3 
The like we way obſerve in the Cooks Jacks, which are 
ade to roaſt Meat with; where the Weight A (Fig LI. NI.) 
the help of the Cord A D C, would whirl round very 
iftly the Axis C, and the Spit which is faſtned to it, toge- 
er with the Roaſt B, if the Wheels F E G , by their 
wal Implications, did not ſomething check this Celerity, 
d take part of it to themſelves, being by degrees turned round 
re rapidly, by how much they are diſtant from the Princi- 
> or Original of the Motion; the upper Trigger or Flyer H 
nning the Space of ſeveral Foot, before the moving Weight 
deſcends. one or two Inches. If the Weight A be ſuſpend- 
, not by a ſingle Rope A D, (Eg Ll. Numb. 1.) but by a 
uble one DI K (Fig. LI. Numb. 2.) and be put over the lo- 
r Pulley L, and faſtned above to the Nail K, it will pro- 
ce an Effect equal to the Former, and will move the Spit 
nd with the ſame Celerity, while the Weight deſcends 
uble the leſs Space : | Such a Contrivance as this is very ne- 
Jary where there is not room for the Weight to deſcend 
dm a great Height ] but here the Weight muſt be twice 
heavy as in the Former Caſe; viz. the Neceſſity of the a- 
ve-found Rule always requiring it to be thus, that the Space 
the moving Power decrealing, the Power or Force it ſelf 
ght to be {o much the ſtronger, whereas in the foregoing 
xamples, where its Space increaſed, it was required to be ſo 


uch the leſs or weaker. 


6. Since every Trine, as they ay, is perfect, bave you a third 
ample in readineſs ? | 


In this place I ſhall briefly explain that ingenious Invention 
P. Bettinus ; by the help of which, v. g. a Bucket (Fig. Ll.) 
5 ay be brought to the Top of a Well in half the time which 
0 LABS common way requires in doing it; but that which is the 
-| | i jiefeſt thing to be minded in this place, is this, that it requires 
ae obe the Strength; z. e if one Man be ſtrong enough to 
ee the Bucket after the common way, require two Men to 
ee the nme; if the Rope or Chain E F, to which the mov- 
V4 2þ ing 
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fiſt the drawing Force, as much as the Weight of the But 


After what manner (the intermediate Pulleys being thus ms 
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ing Force is applied, be not immediately faſtned to the bil 
Bucket, but to the Pulley B A, which by the Aſſiſt ance of 
Rope DB A G, faſtned a little above the middle of the M 
at D, ſuſtains the Bucket ſo that the Water may eaſily em 
into, and be drawn up by it. For while the Center of þ 
Pulley C is raiſed up to e, tis very evident that the Bucks( 
muſt at the ſame time be raiſed through double that Space ty 
becauſe. ſince the Space Ce, by the Hypotheſis, is equily 
the Rope AG, and AB the Pulley doth ſo much ſhorten 
Rope in its Aſcent, its other Part D BA being at the fu 
time ſo much lengthned; it will neceſſarily follow, that int 
Poſition of the Pulley ac b, the Rope A G will be quite w 
up, and that the Bucket g will be drawn up cloſe to it: | 
here tis equally manifeſt, that the Strength or Force ay 
at E muſt be doubled; for the Pin or Nail D will alway 


is, which is ſuſpended by it, which therefore doth, as it wg 
draw it downwards with an equal Weight. Nor vill il 
very difficult to underſtand another Notion of Bettinur; 


tiply'd) a given Weight may be raiſed to any aſſigned Hey 


in a given Time, or with a given Celerity: But it mall t 
bce for us only to give this Hint of it here. 
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SECTION IL 
mtaining the Praclice of Mechanicks. 
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CHAP. I. 
the finding the Center of Gravity of any Solid 
„„ 


ite Wo 


Hich is the Way to determine the Center, Diameter, 
and Plane of Gravity, in a ſolid Circle, Sphere, Cylin- 
and the like ? 28 


ed Hul A Circle, Firſt, or circular Plate of any thickneſs (and con- 
eently a Cylinder) if they are equable, and every where of 
homogeneous Matter, the Diameter Gravity in them will 
46 (Eg. LIII. Numb. 1, and 2.) and their Center of Gravity 
n the Middle of this Line at e, Sc. Likewiſe the Center of 
avity of an Homogeneous Globe is the Center of the Body 
elf C, (Numb. 3.) as is plain from Chap. T. of Sec. I, In 
> manner the Plane of Gravity of a Solid Triangle, or of a 
angular Lamina or Plate, made of an homogeneous Matter, 
| every where of an equable thickneſs ; and conſequently 
any other triangular Priſm, of what Height ſoever (Numb. 
and 5.) is that Plane which paſſeth through the angular 
ts A, C and c, and through the middle Points of the 
polite Baſes B and b, D and 4: For any one of theſe di- 
les the given Triangle or Priſm into two other equal, and 
ſequently equiponderating ones; which being ſo, the Dia- 
ter of Gravity will be the common Section of theſe Planes 
e, and the middle Point of this F, the Center of Gravity. 
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this Plane of Gravity is again divided into two equal y 
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both Triangular Priſms, be ſuppoſed to be found by Qui; 


Center of Gravity. 


But becauſe our whole Scope and Intent in this Book is Prad 


LV.) there be applied on both ſides the Perpendiculars P. 
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2. Then 1 perceive that it will not be very difficult to defing 
Center of Gravity of any Parallelopiped, and irregular Quatrayy 
Priſm e | NED | 

No, it is very eaſy ; for fince, Firſt, the Parallelopipid| 
(Fig. LIV. Numb, I.) is divided by the Plane A C ca inh 
equal Priſms, this will be the Plane of Gravity. And bay 


k 


by both the Diameters Ac, or ac, or Ec; both of them 
be the Diameters of Gravity, and, conſequently, the com 
Point of Section E is the Center of Gravity ſought. Secool 
Since the Quadrangular Priſm, whoſe Baſes AB CD, 
ab cd (Numb. 2.) are ſuppoſed to be equal and parall, 
divided by the Plane A Cc à into the two Triangular Pi 
ABC, cba, and ACD, and eda are of the fame Pr 
tion with the Triangles AB C and ADC; 5. e. (by reaſo 
their common Baſes A C and ac) as the Height B X, tat 
Height D Z, orasbx, to dz; it the Centers of Gra 


connected by the Right Line E. I, and this divided in 
according to the reciprocal Proportion of the Perpendiculy 
(viz. by making, As B X: Is to DZ :: So, reciprod 
is FG: To G F) chis very Point G will be the di 


3. Miibout doubt the like Rules are given for determinin 
Centers of Gr avity of Ellipfis s, Par abola's 3 Pyramids, Cones, 1 
There are fo, and are indeed demonſtrated at large 
Sim. Stevinus, in his Second Book of the Elements of Sta 


alone; we ſhall only give a Practical and Mechanical Wi 
by the help of which the Plane, Diameter. and Center ofGi 
vity of any given Solid may be found or defined; * 
if to the given Solid ſuſpended by the Rope C D (i 


and F H, fo that they may touch in the Lines I K and LA 
which muſt be marked out with Chalk, or ſome other Wi 
and then be joyn'd above and below by the Tranſverſe ot 
IL, KM; that fo one of the Planes of Gravity I K Mi 


. 


0 defin 
uadra 7 
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be gained: Alſo, having turned rhe Solid about, deſign 
the ſame manner another ſuch Plane of Gravity 1; Km, 
ſhall cut that former above in D, and below in d; that 
he Diameter of Gravity D may be had. Laſtly, Alſo 


pipi (ing ſuſpended the Solid tranſverſly, another Diameter of 
c 4 in {W&vity will be found Nb, which will cut the Former in O, 
nd bel Center of Gravity ſought. | 


” 1 \ I there not another Practical Way alfo of finding the Plane, 
? = meter, and Center of Gravity ? ny 

Seco In ſome Caſes there may be uſed a more commodious way, 
CD, tt the given Solid AB (Pig. LVI. Numb. 1.) be laid upon 
paralle| | Edge C D of an Hypomochlion, turning and moving it 


ular Pd 
ne Prop 


way and another, till it reſt in an equipoiſe ; for ſo the 
ne which anſwers perpendicularly to the Edge, may be 


y rea cn for one of the Planes of Gravity: And it ſuch another 
X, ta deligned, by librating the Body obliquely and tranſverſly, 
Gravin Wir common Section will alſo give ane of the Diameters of 
5y it. And, laſtly, the Body being rolled into another 


ided in- 


tion, and again put in Equilibrio, not only another Dia- 
endiculn | 


er of Gravity, but alſo that Point in which the two Dia- 


«ciproalWicrs croſt, or cut each other; i. e. the Center of Gravity 
the dt, will be defined by the Mind. And by this laſt way 


, Alphonſus Borellus found that the Diameter and Center of 
avity in a Man's Body, extended upon a Table, being firſt 
in Equilibrio, was between his Buttocks and Pubes near 
Lib, I. de motu Animalium, Prop. 12 4. 
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Of the Ballance, and the Practical Manner of 
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1. HAT Things are required for the Perfecton of the N 
lance ® Dp > | 
145 Firſt, The Radii or Arms of the Beam A B (Eg. LV I 
1 viz. AC and B C ought to be exactly equal in length. 
ny condly, The fame Radii, while they are here, viz. beforeth 
Baſins, be fitted to them, ought to be perfectly in an Equipi 
upon the Axis of the Handle D E; which Axis alſo goes th 
the middle Point of the Beam C; viz. fo that the Beam bei 
ſuſpended by the Handle DE, may keep an horizontal Level 
that the Tongue C D exactly making a Right Angle with i 
middle Line of the Beam AB, may preciſely have a pendi 
lar Situation, Thirdly, The Hooks by which the Baſins 
ſuſpended from the Beam, muſt, of neceſſity, exactly anf 
with their Touch to the Points A and B within the Hola 
the Beam; and it will be better to make the aforeſaid Hi 
a little below the Line A B, rather than above it. Fourthl 
and laſtly, The Baſins with their Hooks and all that bela 
to them, ought to be of ſuch an equal weight, that the al 
mention d Equilibrium of the Beam may not in the lat 
changed or alter d. 


2. But what neceſſity i; there for ſuch great ExaRneſs ? 


If any one of theſe Conditions be wanting, the Balla 
will then become Falſe and Counterfeit ; but more < 
cially if the firſt be wanting, and the Parts of the Ba 
AC and BC be never ſo little unequal in length, for it 
there will ariſe a conſiderable Deception. For if, v. g. 
Radius A C have a hundred parts, of which B C hath a 
99 (which Difference, - eſpecially in the leſſer ſort of Scales 
not eaſily perceiv'd) then of every hundred Meaſures ( 
Pounds, Ounces, Drachms, Sc.) that are laid in the Bi 
Gone will be loſt ; ſo that, e.g. if a parcel of Goods * 1 
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:ndize that do really weigh 1 00 Drachms, being laid in the 
in G, it will equipoiſe but the Weight of 99 Drachms laid 
he other Baſin P; ſo that if, on the contrary, a cheating 
adeſman puts his Ware always in the Baſin F, and the 
eights in the Baſin G; in every 100 th. he will gain 15. 
gin every 100 Hundreds, he will fraudulently get x 00, Ge. 
d if the Radius AC be Fo parts, of which B C contains 
49; then if the Goods be put in the Baſin F, and the 
ights in G, in every 100 b. two will be gain'd; and fo in 


As AC 50: To BC 49 :: So, reciprocally, is the 
th. ight in the Baſin G: To the Goods in the Baſin F; and 
efore ef&ſequently the Goods in F, though they really weigh but 
Equi tb. will nevertheleſs equiponderate the Weight of 100 15. 


am bei equipoiſe the Weight of 50 Drachms in the Baſin G. : 


oy 8 3 am thing worth taking notice of, about the making of 
Pſa Tbs ought not to be paſſed by in lence, that the longer 
1y ani Beams are, and the more ſlender and light the Radii, (all 
Hole er parts of the Ballance being anſwerable to it) ſo much the 
aid Hure nice and exact will the Ballance be; fo that the addition 
Four ne Grain or leſs to either of the Baſins, will ſenſibly change 
at bel Equilibrium: Which the Ingenious and Learned Boyle 


the al 
e leaſt 


d prove in an Example of his Philoſophical Ballance, as he 
$it, with which he could weigh the Particles of Flame re- 
ed in metallines Plates, = Re ” | 


; 0 4. What 55 there 10 be Arved about Weights themſelves in the 


- Ballade of weighing things 2. | gy 
nore his chiefly, that the multifarious Gravity of Things to be 
the BaWohed, may be taken wich a few Weights ; which may be 
, for ie three ways. The Firſt is this, That there be made ſome 


ights proceeding in duple proportion 1, 2, 4, 8, Ge. in 
hath aich Caſe we may always expreſs, only by a bare addition 


f Scales placing the Weights together in the ſame Baſin, all the 
ſures (mers of the Meaſures ( viz. Pounds, or Drachms, Ge.) 


the ihm 1, even to that Number excluſively, which makes the 
| Double 
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reſt: For twill always be, As AC 100, to BC 9; 


he Baſin G; and the Goods which weigh but 49 Drachms, 
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Double, leflen'd by Unity, of the greateſt Weight in the 
greſſion; e. g. by the help of the two Weights 1 and! 
I can expreſs, not only theſe, but alſo by joyning then, g 
preſs 3 1b. (which Number is the Double of two leſſen 
Unity) by the help of three 1, 2, 4, all the Number of Bo 
from 1 to 7 incluſwely; with four 1, 2, 4, 8, all to 1j 
cluſiwely; with five, 1, 2, 4, 8, 16, all even to 31; wit 
15 2, 4, 8, 16, 32, all to 63; with ſeven, 1, 2, 4, 01 
325 64, all to 127, Ge. every where inclulively ; w 
may more clearly be underſtood by the Specimen of thy 
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lowing Table I. which may eaſily be continued farther, 


Goods Weights 


in F. 


Specimen of T A B LE IL. 


in G. 


Goods 


in F. 


XXV 
IXXVI 


{ 


IXXVIII 


XVIII 
XIX { 
XX 
XXI 
XXII 
XXIII 
XXIV | 


XXVII 


XXIX 
XXX 
XXXI 
XXII 
XXXIII 


4 


14-16 


12.416 
IL. 
1.8.16 15 


2.4. 8.16 


Weights 
un G. 


| Goods 
: WP. 


2.16 
1.2.16 


1. 4. 16 


| 1.2.4. 16 
38.16 


2.8.16 - 
1. 2. 8. 16 
48.168 
1. 4. 8.16 


1. 2. 4. 8.16 


3 
3 


XXXIV 


1 — 0 


777 


* 
— 


XXXV 
XXVI 
XXXVII 


XXXIX 


| XIII 


XLIV 
XLV 
XLVI 
XLVI 
XLVIII 
CLIX 


2-32 | 


42.8% 
XLIII 
[4832 


Wei i 

in 6 
1.2.31 
432 
1.4 32 
2.4.32 
1.2 40 In 
8.32 
1.8.31 


1.2.80 


1.4.83 
2.489 
1.2.40 
16.32 
1. 16.31 
2.160 


- 4 


0 
| 77 
5. 


y. Which i the Second way ? | 


then. II: is this; That there ought to be ſome Weights made that 
eſſen xceed in a triple Ratio 1, 3, 9, 27 &c. in which Caſe we 
| y, by adding and fubtraQting (as there ſhall be occaſion) i. e. 


ing Weights now in one Baſin, and now in the other, al- 


to.! | 

: wi ys cxpreſs all the Numbers of the Meaſures from 1, even to 
4, 8, (WF: iacluſwely, which makes the Half of the greateſt trebled 
; eight, leſſen'd by Unity, e. g. by help of the two Weights 
of tend 3 ib. 1 can expreſs not only thoſe Weights themſelves, 


alſo 2 and 4 (which laſt Number will be produced, if the 
ple of the greater Weight in the Series propoſed, viz. 9, 
ſeſſen d by Unity, and the Half of the Remainder be taken) 
if 4 Pounds are to be uſed, both Weights are put in the 


5 mon Baſin for the Weights ; but if two a 3 15. Weight is 
ia the Baſin proper for the Weights ; and the other 1 tb. 
Wer HT: Baſin or Scale of the Gouds or Commodity to be weigh d. 


by the Help of three in this tripſe Progreſſion, viz. 1, 3, 
all the Numbers of Pounds are laid in the Baſin belonging 
e cights, even to 13 ; (viz. being the Half of the tri- 
27 leſſen d by Unity) with four, 1, 3, 9, 27, all from 


1.4 3 d 40. (every where incluſively) and ſo on: Which may be 
2.4% erſtood more clearly from the Specimen of the following 
2 480d Table, which may eaſily be continued farther. | 


_ Specimen 
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Goods 
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n eights 
in G. 


XL 
XLI 
XLII 
XI 
XLIV 
XLV 
XVI 
XLVII 


IXLVIII 


XLIX 


in G, 


———C 


9.27 


9.27 
1.9.27 


[XXXVIN 3.9.27 
xxxlx 


3 9.27 
1. 3.9.27 
81 


181 


81.1 

81 

81 

1.81 
3.81 
"K+ BY 
1.3.81 


he 1, Ge. 


Uleitchts 


6. What is the Third way J 


For the common Uſe of Domeſtick Buſineſs, there oupl 


be another Sett of of Weights, 1, 2, 3, 


proceed 
the moſt u 


and 25 
lieve vil 
frll 


4, 75 


and this I be 


the help of the four! 
f Pounds which! 
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10n 


tain Proporti 
For whereas by 


in no cer 


ſeful 
preſs every one of the Numbers o 


ing i 


may ex 
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Specimen of T A BLE III. 


zo: esd ts | | Weights 
0 Mm n FR. EEE | : ; 14 
and 4 |XXVI * f 

2 and 4 jXXVII — = f 

7 XXVIII |. 3 ö 

1-7 XXIX Of 25 4 þ 

"= ll [2-7 XXX fiene 7. ſer _ 2 , 
dee com-[3-7 XXXI ſſame Baan Tet back 1 | 
ob | 1-4-7 XXXIII [Weights 1.7 9 
n 147 XXXIV 2.7 | 
A 3-4-7 [XXXV 3.7 
9 1347 XXVI 47 i 
J Of 25 2-347 XXXVII 11.4.7 i 
e and the [1-2-3447 XXXVII 2.447 a 
u [weights |} XXXIX 3.47 | 
WES laid back 1-2-3 XL | 1.3.4.7 + 
again in | 
Fr 
= | |belongi | | VICE) 1. 2. h 
25 I to 2 2 XLIII fſandbacka- , BEL | 
97 „ X ainin the? ö 
— Ce. which 2 RLIV [Baſin of 1. | 
8 Ve tobe? 7 - XLV,&c. the Goods 1.4 &. f 
= A weighed. | O | „ . 
. 2 Nox! : | : jp 
you make ſome Stones. equal to the greateſt Weight þ 

ö. theſe being decently joined, according to the ſame = | 

with the preceding ones, will furniſh you farther with 0 


eat a number of Pounds as you pleaſe: 


ll 
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CHAT. WL 
Of the Scilliard. 


US; H 4 T the Stilliatd is 1 know already from wha! 
| been ſaid above; now 1 defire you Li explain tn 
chief Requiſites that are neceſſary in the making ii? 


They are the following ones: Firſt, To one End d 
Beam, whether of Wood, Iron, Sc. is faſtned a Hool! 
(Eig. LVIII.) or Baſin E F, for hanging the Goods u 
putting them in: Secondly, And at a ſmall diſtance from th 
where you think moſt proper, e. g. in C, & fitted a H 
C D, made after the manner of that in the common Ball 
and if the Hook E, or the Scale or Baſin F, is not hen 
nough, the Radius C B muſt be more loaded by putiy 
Lead, Ge. till it make an exact Equilibrium with the | 
AC, the Handle being held upright : Thirdly, Into the 
ger Radius A C, beginning at C, are transferr'd and nu 
down as many parts 1, 2, 3, 4, ©c. equal to the {id 
Radius CB, as its Length can contain; Which beings 
Fourthly, The Points 1, 2, 3, Sc. denote ſomany Pa 
if the Weight 1 Ib. be hanged by its Ring upon the h 
AC, or ſomany Ounces or Drachms, if you apply an 0 
or Drachm weight, Go. : „„ 

2. What is the chief Uſe of this Stilliard? 8 

The Goods to be weighed, are either laid in the Scal 
or ſuſpended by the Hook E: Then the Weight G, e. g. d. 
Pound, by the help of its Ring, is moved forwards frat 

towards A, till (being ſuſpended by the Handle) it will 
an exact equipoiſe with the Goods hang'd at the other U 
which being done, the Number of Parts from C toward 
(+. g. here 5.) expreſſeth the Number of Pounds which 
Goods ſuſpended by the Hook will weigh in the common 
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ee. The Spaces of the Pounds between 1 and 2, Ge. may 
o be ſubdivided, either in 4 parts for the Halfs and Quarters 
pounds, or elſe into 16, expreſſing every Ounce in the 
Wound. 9 = EEC | 

3. Is not the Stilliard a fit Inſtrument for the weighing of great 
dent, e. g. Whole Loads of Hay, Maggon and all together > 

It is ſo; and then ( as Reaſon informs) it is made much 
ronger and longer, and the Runner or Weight, inſtead of 
ing 1 lb. muſt be x00 lb. of which ſort there is a very cu- 
ous one to be ſeen at Norimberg, which is made of a ſtrong 


leſs; whoſe ſhorter Arm B C is about half a Foor long, 
ing furniſh'd with 4 ſtrong Chains, which keep the Beam in 
quilibrio or Poiſe, by which the Waggon loaded with Hay 
banged by the 4. Nathes of the Wheels; the longer Radius 


orter Arm BC ) which by the help of the Runner E, or 


aggon, and after weighs the empty Waggon, the Weight 
which deducted, the Remainder is the Weight of the Hay. 


4. Is there any thing elje to be obſerved in making the Stilliard ? 


This in the portable Stilliard is worth obſerving, That they 
commonly made double, and furniſh'd with two Hooks 
d two Handles, viz. two above, and two below; and the up- 


ions, ( e. g. 6) and the lower one 4 h into lefler (e. g. 12 ;) 

Handle in the mean time being diſtant one ſuch part from 

correſponding Hook; that ſo the upper Face A B having the 

geſt Diviſions with its Hook and Handle may ſerve for 

ill. Burdens (6. g.) not exceeding 5 Pounds, the other 4 b 

ving more and ſmaller Diviſions may ſerve for weighing 
ater Burdens (but not, vice verſa, or by Turns, as Shotrus 

lag. Statio. p. 320.) but the thing ic ſelf requires great 

ion to be taken in making the Stilliards. | | 


P2 5. But 


on Beam B A (Eg. LIX.) about 10 or 20 Foot long more 


Cis divided into Half Foot Spaces or leſs ( equal to the 
undred weight, diſcovers the Weight of the whole loaded 


Face of the Beam A B (Hg. LX.) is divided into larger Di- 
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5. But what if the thing to be weighed exceed the greateſt 5m 
or Number of Pounds markd upon the Radius or longer Part o ty 
Beam and Runner, or Weight thereto appointed, which is commun 
but one Pound? „„ | 

I ̃ ben another Runner of two or three Pounds muſt be uſed 
and the Proportion of the Burden to this new Runner muſt k 
eſtimated from the reciprocal Proportion of the Radii or Pan 
of the Beam, according to the General Foundation or Prin 
ples of the Stilliard or Leaver: For if the new Runner 30 
(fee Fig. LXI. annex d) e. g. 2 Ib. doth ballance the Burden Pi 
the ſixth Point or marked Notch of the Stilliard, As B C: | 
to CG :: So will the Equipoiſe G 2 lb.: Be to the Burde 
F 12 lb. But if another Runner cannot be applied, nor th 
firſt taken off, hecauſe the longer Arm of the Stilliards hat 
a Button or Stop faſtned at the End of the Beam, to keepu 
the Runner; then proceed by P. Caſatui s way. | 


6. What way ij that? | 


The Gravity of the Burden to be weigh'd is to be eſtim 
ed firſt by gueſs, viz. as often as it ſeems to exceed the gr 
eſt Weight on the Stilliards, which the ordinary Runner 

Weight can expreſs, being hung at the Extremity A; e. 2 
the Runner G (Fig. LXI.) be but x Ib. and in A is equiralat 
but to 8 1b. and the Burden at B to be weighed is ſuppaſ 
by gueſs to be ſextuple of this Weight; then at the Extremi 
A muſt be hanged another Weight leſs by Unity than the oa 
tuple of the Runner, viz. here 5 lb. which there will be equi 
valent to 40 lb. which alone will not be ſufficient to make 
full Equilibrium: Then the common Runner alſo mult \ 
moved on towards A e. g. in the Point 6) till it make an! 
quipoiſe, and then theſe 6 pounds, which the Runner in f 
lace is equivalent to, muſt be added to the former 40, Ul 
fo the full Weight of the Burden 46 lb. may be had. But 
the Runner alſo, altho' moved to the Extremity or End 
cannot make an Equipoiſe, tis a ſign that the Eſtimation dt 
erroneous ; and inſtead of hanging 5 lb. in A, there mult 
6 or more ſuſpended till it will anſwer the Purpoſe. 


C HA! 
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CHAP. IV. 
Of the Leaver. 


THY do you treat about the Leaver again here, of which 


nner 0 fo much hath been ſaid in the preceuing Section? 


rden Fn 
B C: 
je Burda 
nor dh 
ards Nal 


o keep ail 


There we conſidered the Leaver theorically only, as a Ma- 
matical Line deſtitute of all Weight. But ſeeing that it 
not be made but of ſolid and heavy Materials, therefore in 
ice reſpect muſt be had alſo to this Weight, except the 
wer be fo placed, that it reſt with the Center of its Gravity 
on the Hypomochlion, as in Fig. LXII. Numb. x. for then, 
the Weight of it be never ſo great, it may bs conſidered as 
t had none, becauſe the Part A C equilibrates with the Part 


e elfi, either becauſe they are equal in length as well as thick. 
the greg, or becauſe the Part A C is ſo much broader or thicker, by 
dunner dw much the other C B is longer: Which alſo was obſerv'd 
\ ; c.;. the making of the Stilliards, about the Beginning of the 
equivaiWceding Chapter, | 
; ſupp "7 | 


2, Suppoſe then that we have givenſuch an equipoiſed Leaver, with 


d 
* de egbt laid upon it; Phat remains farther to be done? 

ll be u The Weight D 120 lb. being laid upon it (Eg. LXIl. N. 
to mae) if it were required to know, what power is neceſſary to 

> mult Ml the Leaver in A, and to raiſe the Weight D; at the op- 
ake an te End of it firſt of all muſt be drawn, by the help of a 
ner in M rpendicular, the Diameter of Gravity of this Weight D F 

* 4.0, orpendicular to the Leaver thro the Center of Gravity E, 
d. Burund by Chap. 1. of this Section, that fo the Point of the Lea- 

r End F may be had, upon which the whole Weight principally 
nation Vis : Then having meaſured the Diſtance of this Point from 


e mul Hypomochlion. viz. CE, e. g. 20 Inches, infer by the 
le of Three; As the Radius or Arm A C ($0 Inches) : To 
Diſtance C F (20 Inches) :: So is the Weight D (1200 


HA P 3 1 


4 i | 
B55 Of MECHANTCK $ 
pound): To the Force (300 pound) which will be produced 
ter the Calculation is finiſh'd : So that from hence tis evidey 
that three luſty Men (every one of which is able to raiſe x0 
with eaſe) by preſſing down the End of the Leaver A, ej 
immediately, or by the help of ſomany Ropes, will raiſe t 
whole Weight of 1200 tb. the fame Force, or Number 
Men, will alſo be requiſite, if they were applied to the ode 
Extreme of the Leaver B, in lifting it up; becauſe int 
Caſe of the Homodromous Leaver, or of the ſecond fort(y 
well as in the former Cale of the Heterodromious, or firſt fi 
of Leaver ) the Proportion of the Weight: To the raiy 
Force: : Is as B C80: To CE 20. From whence it i 
follows, that if three Men be placed at A to depreſs that Ia 
and other three at the Extremes B (by the means of fi 
Ropes and Pulleys) to raiſe it up, every one of them m 
only to uſe the Force of 50 ß. — 


3. But ſuppoſe the Leaver ABC (Fig. LXIII.) were mt þ 
in Equilibrio, but that its Center of Gravity, which muſt be fu 
according to the above- given Directions; were beſide the Hyponuclh 
„„ ie nn no on 

Then, firſt of all, the common Center of Gravity H ni 
be found, which is placed between the two Centers F and( 
ſo, That EH : Is to H G, reciprocally :: As the Weil 
of the Leaver (which let be 12 h.): To the Weight of 
Burden D (which ſuppoſe to be 300 lb.) viz. by making, 
the Sum of the Weight 312: To the leſſer Part 12, fn 
rately :: So is the whole Diſtance GF (Which let be, «; 
26 Inches): To the leſſer Part F H 1 Inch. Thus thecan 
mon Center of Gravity H being found (from which the Wei u 
of the Burden D, and of the Leaver it ſelf, are ſuppoſed 

be ſuſpended bath together) the Leaver is now reduced tot 
Equipoiſe, and may be conſidered as if it had no Weight, whi 
is repreſented by the Line A H, whoſe longer Radius 
Arm A C let us ſuppoſe to be 6 Foot, and the ſhorter one Har 
but 9 Inches : Which being thus given, we mult conclud at e 
ſecondly, As A C 6 Foot, or 60 Inches: To H C 9 Ini 
: So, reciprocally, is the Weight 312 lb. (viz- including ti 
Weight of the Leaverj : To the Power which is to 4 
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6. May not this Force of obe ſuft aining Hand, which by Steyy 
is collected by Parts and ſeparately, be alſo found by making one by 


It may fo, viz. if, Firſt, the common Center of Gray 
between E and K, to wit L be found, by inferring, As they 
of both Weights, ſuſpended at E and K 15 pound : Is tot 
Weight in K alone, viz. 3 pound : : So is the whole Diſay 
E K (which according to the Suppoſition will be 2 Foot u 
2, or 25 Inches): To the leſſer part E L 5 Inches, or * al 
The Center of Gravity in L being found (which is now dil 
from the Hypomochlion 1 Foot) H L will be a new Len 
without weight, or reduced to an Equilibrium; and cu 
quently, Secondly, we muſt infer, As HG 1 Foot: Toll 
1 Foot :: So is the whole Weight ſuſpended at L 15 pay 


alſo which reciprocally ſuſtains the Burden D (Eg. LXll 
which in Que. 3. we have found collectively after this my 
ner, may alſo be had ſeparately and in parts according 
Queſt. 4 and 5; which ſhall be left to the Induſtry of the ft 
der to try. | „ i | 


7. Are there any more ſuch Examples as theſe in Stevinus ? 


Theſe are one or two, which to illuſtrate this Uſe of t 
Leaver we ſhall add in this place. The Firſt is this: It 
given Weight 200 pound were to be carried upon the Poleq 
Leaver A B (Fig LXV.) weighing 10 pound, by the Streng 
or Force of a Boy at one end, and that of a Man at the oth 
whoſe Strength is quintuple to that of the Boys; and it vd 
required to find the places of the Leaver which muſt be laid 
on both their Shoulders D and E, fo that the portions oft 
Weight may anſwer in proportion to both their Forces ( 
Strengh. The thing will very commodiouſly be perform 
thus: Firſt, The Center of Gravity of the Pole it ſelf C ml 
be found, and at it the Weight F muſt be ſuppoſed to be 
pended, which, together with the Weight of the Leaver, 
be 210. Secondly, Take at pleaſure from C to E 5 pi 
equa] to one another, and let one of theſe be placed back frat 
C to D; and fo you will have the point or place of the L 

T 
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D, which muſt be laid upon the Man's Shoulder, and the 


Stem ce E which muſt be placed upon the Boy's Shoulder. 

One | t E #7 TY x OO META a 

N 8. Can jou give me a Demonſtration of this Practice 2 | 

F Gray Since E D is an Homodromous Leaver, or of the Secon 
\s the ut, in reſpect of both them that carry it, whoſe Hypomo- 


: Is wü ons are reſpectively the Shoulders D and E, if you make by 
le Dia e Rule of Three, As E D, the diſtance of the Boy's Face from 


Todt ue Hypomochlion D, 6 parts: To C D, the diſtance of the 
r rau eight from the Hypomochlion, 1 part :: So, reciprocally, 
ow de Weight 210 pound: To the Force which the Boy muſt 
ew Loy 35 pound. Likewiſe, As D, the diſtance of the Man's 
nd cou rde from the Hypomochlion E, 6 parts: To CE, the di- 
: To EI nce of the Weight from the Hypomochlion, 5 parts :: So 
15 de Weight 2 10 pounds: To the Force required from the 
The fun equivalent to 175 pounds. Now if you divide 175 by 
. LAH. tis plain that the Weight which the Man bears is quintu- 
this nul e to the Weight the Boy carries, and conſequently that the 
ording Wiſittribution of the whole Weight is made in proportion to their 


rengh. Q E. Ef. 


9. Bur ſuppoſe the Jame Weight 200 Pound were ſuſpended, not 
eciſely from the Center of Gravity of the Leaver AB (Fig. LXV I. 
umb. 2.) but any how from the Point G? 5 


of the Re 


inus? 


Uſe of (16 

this: I Then firit of all the common Center of Gravity H muſt a- 
he Poel in be found, viz. by making, As the Sum of the Weights 210 
e Step unds: To the whole diſtanee G C (v. g. 21 Inches) : : So 


our uſual Weight 200 pounds: To the greater Diſtance 


the oth 
I C20Inches, or the Weight uf the Leaver in C 10 pounds 


id it Wet 


be laid i the Diſtance G H one Inch 1. Then having aſſumed the 
ions of tifW@iſtance H D at pleaſure, H E muſt be taken its Quintuple 
Forces ¶ us you will have again the Points D and E, the former to 
perfum e 12id upon the Man's Shoulder, the latter upon the Boy's: 
elf Cu nd again it is evident, from this Proportion of the Diſtances 


to be ub 
aver, VI 
5 oa 
back fro 


fthe La 
Vi 


Eand H D, that the Man in D bears 5 parts of the Weight 
ul the Boy but one. "YN 


I. New 
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10. New I defire to bear the other Example out of Stepin 
which is mention'd in Queſt. 7. 

It amounts to this; If a Ladder A B (Rg. LXVI.) wig 
Extremity A is commonly heavier than the other B, were 
be carried by two Men bearing equal Shares of the Weight 
Firſt irs Diameter of Gravity CD muſt be found, by poi 
it upon any Hypomochlion or Prop, and the Point CD(s 
_ ſpecially 1 the Ladder be to be carried very often) muſh 

marked. If therefore from C to E and F, or e and, 
take equal Spaces, and to theſe places the Hands of the Cy 
riers be applied, they will carry equal parts of the Burde 
For ſince the Hands of the Carriers are the 2 Hypomochlin 
As FC: ls to EF :: So is the whole Weight, which i 
it were ſuſpended at C: To the Force in E, which fuſtin 
half the Weight, and fo for the other. But if thoſe who q 
ry it were to be placed fo, that one were to carry twiœ g 
much as the other, the Space C F muſt be double the dn 
Ce, and the Hand which is to carry double the Weight mi 
be applied at e, and the other Man muſt be order d to ij 
hold in the part F, as was done in Qzeft. 7. in another f. 
portion. e 5 


11. I have one thing more to ach: If Archimides would bi 
moved the Earth out of its place with a Leaver, how long wt tid 
Leaver bave been ? | ; = 


Since the Weight of the Earth, if it hath any, may be el. 
mated by theſe Principles: Firſt, Since its whole Circumls 
rence is 5400 German Miles, 5. e. ( ſuppoſing 4000 Germ 
Paces, or 20000 Foot for one Mile) xo8000000 Foot, u 
conſequently its Diameter (by Archimedes 's Rule, as 22, to) 
or, as 3 14, to 100) 34377387 Foot. Secondly, In regui 
the Diameter being multiplied by the Circumference, gives tit 
external Superficies of this Terrene Globe in Square Feet, i 
Number 37127577960 00000. Thirdly, Since the Supet 
ficies being alſo multiplied into g of the Diameter, produc 
the cubical Solidiry of this Terraqueous Globe, in Cubick Fet 
2127 2483 4086 8094 4000 000. Fourthly and [ally 


Seeing that 1 Cubical Foot of Earth, more or leſs, wo 
| ED 1 Hull. 


—->. 
- > 4 
== 
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undred is. ; and conſequently that the Weight of 


whole Earth is equal to ſomany Hundred weight as it 
ins Cubick Feet, Ge. viz. in a round Number at leaſt 


ooo 000 000 000 000 ©00 ooo Hundred weight: 
ich Number may eaſily be remember d, if we can but 


: WW of 21, with ſomany Cyphers fer on the Riglit Hand of 
t CD It will be evident, if Archimeder's Strength be ſuppoſed 
) nut qual 100 weight, if he had a Place and Station given him 
nd f, erding to his wiſh ; alſo if you ſuppoſe a proper Hypomo-- 
the Aon fitly placed, ſo that the Diſtance of the Weight from the 
e Burda pomochlion B C (Fig. LXVII.) may be but 1 Foot; then 

longer Radius or Arm of the Leaver A C (conſidering it 


Iraftly from all its Weight ) mult be in Length 
21 ooo ©00'©00 ©OO ©00 ooo 000 Feet; 
da i. e. (dividing this Number by 20000) 
twiceſ 105 000 000 000/000 000 00 German Miles; 
to raiſe the Earth from B to b only through the thouſandth 
of 1 Inch, the other part of the Leaver muſt be moved 
deptes'd from A to 4 through the Space of 
21 000 ooo ooo ooo ©00 00 Feet; 
105 000 000 ©00 000 0 German Miles; 


wt hich Space (if Archimedes and his Hand could move the Space 
beck be ſingle Mile in every Hour) will require ſomany Hours, 
Ai "oF (dividing by 24.) 4375 000 0000000 Days; or, 


viding this Number alſo by 365) very near 


> Germi e 

ot, anl 12 ooo 000.000 Years, 

2, t0 ad if we allow an immenſe Weight to the Leaver it ſelf, that 
In regni Length may then be much leſs ; yet there will ſtill remain 
gives ti ar ollibilities enough in this Caſe. e „ | a 
e Feet, iſ ES r 1 PET'S 95 | 

he Supete 

produce x 

bick Fett 7 

ad laſtly, 


— 6 


1 Hur 
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C HAF V. 
Of the Uſe of the Peritrochium, and ſuch lite Py 
rs, more Prafiically confiderd. 


— 


a = Aving a Weight given, and knowing the Diameter o 
Axis in phe Windlaſs, and the Length of the Lecm 
Handles, ſuem me how to find a gquivalent Force. 


If to the given Weight 600 1b. ſuſpended from the gin 

Axis B of the Windlaſs (Fig. XXVII.) it be required to fil 
the Power to be applied at the Horizontal Radius AD in): 
firſt of all the Circumference of the Axis muſt be taken, 
putting a Thread round it; which it it be, e. g. 3 14 Indy 
by Archimedes's Rule (As 22: To7 :: So is the Circum 
rence 31% Inches: To the Diameter) it will give this Ds 
meter very nearly 15, and the Semidiameter AED 5 Ind: 
Then the Length of the Handle or Leaver muſt be meafun 
as far as the Axis, and this Length joyned to the Semidiane 
ter of the Axis, that ſo the whole Length A D, v. g. 26 Inde 
may be had. Laſtly, From hence muſt be inferr d, As AJ 
26 : To AE 5 :: So, reciprocally, is the Weight 600 
= To the Power which ſuſtains it in D, in a round Nun 
about 120 6. | - 


2. Bur ſuppoſe the Weights were nat only to be ſuſtained, bu 4 
70 be raiſed by the Peritrochium Wheel ? | | 


Then not only the moving Power, which is in Horizont 
Application to D, muſt be ſomething greater than that whil 
was juſt now found, but alſo in d or B, Sc. a greater mil 
be applied, according to what has been obſerv'd about ie 
Crane in Queſt. 5. Chap. V. SeR.1. viz. That the longer Arm 
or Radius muſt be eſtimated by the Perpendicular L4, e 
rected upright by the Mover in the Crane, or let fall from tit 
End of the Handle or Spoke d or D upon the * de 

| | | 2 midiamett! 


- meter, in the Windlaſs, Capſtan, and Wind-beam, and 
| his the Calculation muſt be begun: For the Capſtan and 
A. beam differ not eſſentially from the Windlaſs ; only by 
dent they have ſomethingi particular to themſelves ; as, e. g. 
he Capſtan, the Movers, or ſeveral moving Powers of dit- 
t ſtrength, are not only applied at both Ends of the 
ſrerſe Leavers, but alſo in the intermediate Places, ſome 
ter the Center of the Axis, the other farther off; the ſe- 
ite Forces of which ſingle Powerss being defined or found 
the Rules preſcribed in Se&. I. and afterwards collected 
done Sum, will give the whole Weight which can be raiſ- 
by all their Forces togetner. | 


the P. 


neter of 0 
Leave, 


be 3. Suppoſe we had the Weight and moving Power given, and that 
the gun 


ere required to find the Radius or Diameter of the Mindlaß, or 
7 „er ſuch like Power? . 
4 WE. G. If Archimedes alone, had reſolved to move the Earth 


of its place by the help of a Windlaſs: Firſt, The Bulk 
eight of the Earth being eſtimated in the preceding Chapter, 
ft 11. is 21 000-000 OOO oo oO OOO 000 Hundreds. 


15 lache 
Circumt 


„ ondly, The Force of 1 Man we will ſuppoſe, at moſt, to 
« recall equal to 1 00 weight. Thicdly, If the Periphery of the Axis 
nm: i ſoppoſed to be only 6 Foot, and conſequently its Diameter 
26 nd (which Thickneſs of the Axis will yet never be able in the 
. As Al {t to ſuſtain ſuch a Weight) then the Diameter of the Wind- 
+ Goo RP uſt be found (viz by inferring, As the Force of I 0oweight 
9 Numb 10 the Weight of the Earth 21 000 0009, OOO OOO 000 oOo- 


do Hundreds : : So is the Diameter of the Axis, in the Wind- 
62 : To the Diameter of the Windlaſs it felf) which is 
? 000 000 000 000 000 000 000, and the Periphery of 
e Diameter is at leaſt triple this Number, vix. 


126 000 000 000 000 000 000 000 Foot: 


d, but < 


Jorizont 
nat which 


ater mu bich 1 of the Wheel contains the Circumference of 
abou U Earth (found above to be 108 ooo 000 Foot) more than 
nger Arm 1666666666666 times: So that this bold Attempt of Ar- 
LA, © pimedes, if it were: endeavoured, by the affiſtance of the 


vindlaſs, or Capſtan, or Wine-beam (for theſe Engines 
ould have required the fame Diameter as the W 
. 1 would 


from tht 
zontal de. 
idiamettl 
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ſuch an Engine to be prepared, as is repreſented in Fg. I. 


follow (by uſing the Method of Computation in the abe 


would have proved impoſſible: and in vain ſeveral vit 


4. Was there no ho pes of proſecuting thi bold Deſign, by the 
of the Chariſtion, which we have ns in 3 I. a 8 


Queſt. 6. | 
One would have thought Þ; ö if with N we fin 


which is deſcribed ar large in Queſt. 5. of Chap. XI, 800 A 
here it muſt have 30 Axis, and Wheels, and Arboun; (wh 
as there it had but 3) and ia ſuch a Proportio n, that 
Circumference of every Arbour muſt be furniſhd with 10 
of every Wheel with too Teeth or Coggs (which Af 

tus of the Wheels and Arbours doth not ſeem ſo very 5 . 
to be made) and'therefore the Foce which turns the Hul 
L M round (which we will again ſuppoſe to be rook 
will be doubled by every Wheel z which being ſuppoſedjty 


cited I.) that by the help of 30 ſuch Wheels, or of the in 
ſaid Engine, a Weight or Burden may be raiſed of as 
Hundred pound as can be exprefsd. by Unity prefix d before} 
Cyphers,viz.100 000 000 oO 090 O00 000 000 009 00 
And this Weight exceeds that of the Earth, which we h 
alſo expreſs d in a round Number, ia Queſt. 11. Chap. I. 
the preſent Settion, at leaſt 40000000 times. Who thenc 
any longer doubt, but that by the help of ſuch an Engin 
might have accompliſh d his Defire ! | 


5. Do you think þ, ſeriouſy, or do you wy 2 


You will be able to.judge of that from the farther Ded 
on of this Thing; eſpecially if we ſuppoſe the Axis 0 ' 
Engine S, connected with the laſt Wheel T, ( apply bid 
Fig. L.) to have a Periphery of but 6 Foot, (which Thicke 
nevertheleſs, as was hinted above, has no proportion at all 
the immenſe weight of the Earth) ſo that this Axis being oi 
turn d round, the Earth ſuſpended at it will be raiſed toi 
height of 6 Foot, but to turn this Axis round once, 110 lf 
ſequently to raiſe the Earth through the Space of 6 Foot, W« 
require innumerable Myriads of Years, nay but to move it u 
thouſandth part of 1 Inch ĩt will require ſeveral of theſe * un 
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J. 

an. Ton tell us Incredible Things / 

 b nur they will become credible enough,ifyou obſerve what fol- 
Ch ws Since the Handle LM muſt make 10 Revolutions while the 


ſt Wheel makes one, and an hundred while the ſecond one, 
id a thouſand while the third makes one, Gc. even to 303 
; evident that the ſame Handle mult be turned round 


$8, | o OOO OOO O OO 000 OOo oO oo oO times, 
rs; („nie the laſt Wheel T, with the Axis faſtned to it, moves 
, that und once. And whereas Stevinus obſerves, That in the Space 
- 10, one Hour the Handle may be turned round about 4000 
| 109 | | 


nes ; we ſhall over and above allow it to perform 10000 
urns in one Hour; and conſequently in 24 Hours, or the 
ace of one Day, 2 40000; and within 365 Days, or the 
ace of one Year, 87600000.;: Which being ſuppoſed, it 
Il follow, that in this Work there muſt be employ'd ( viz. 
cutting off four Cyphers from the above-mention'd Num- 


f the th ) 100 000 ©00 O00 O00 000 000 009 000 Hours, or 

72 u riding this Number by 24) above 3 
ote 1 

009 00 I000 OOO ©00 OOO 000 oo 000 000 Days; 

bh web or ( dividing this again by 365) above 

hap. I 10 000 000 000 000 000 000 000 ears, 

ho then,. while the Earth is raiſed to the Height of 6 Foot. And 


ice 1 Foot contains 10 Inches, and, conſequently, 6 Foot 
d of them, if we divide the former Number yet farther by 
"000, it will nevertheleſs require much more than 


er De 100 000 000 000 000 000 Years 
cis of WR lit it 1 thouſandth part of an Inch: So that in this Caſe 
op * the raſh Promiſe of Archimedes is laid in open view. 

Tu > | 
on at a7. Bur let us now return to poſſible Things, and propoſe ſome Caſe 
being ou the former; bat ſuch an one as may be perform d by the Force of 
aiſed to Men. om RU e's. e 


Having therefore given a vaſt Weight, 4 g. 10000 Hun- 


7 2 
ot, ed weight, to be raiſed by a Power equivalent but to 50 th. 


move it Half an Hundred weight; let us find an Engine . 


of Cogg wheels, able to raiſe this Weight; Therefore ag 
moving Force, in this Caſe, which is x : To 20000 3: 805 
one Revolution of the Axis, which ig to raiſe the whole Wag 
hath. the fame Proportion: To All the Gyrations of the By 
dle I. M, according to the fundamental Rule of gel. 
Chap. X. Se. I. Find therefore what and howmany Wie 
his Chariſtion or Engine will require to petform the aforcy 
Effect; alſo having given or aſſumed the Length of the Tu 
verſe Handle L M, (Apply here Fig. L.) . g. I Fog, 
12 common Inches, or 1 of its Gyrations, 76 Inches w 
ped . Soppoling, allo, the Pegphery of the 44 ( 
here ought to be very Kone) to be 10 Foot, or i 20 lud 
Firſt, therefore tis certain by vertue of What hath berg 
reddy ſaid, that to one Gyration of the Axis, 5. e, 120 lick 
there will anſwet the Space which the moving Power 1 
make ar the fame tine, vic; 2400000 Inches , ( For uf 
moving Force (1): To the Weight or Bufden which ist| 
raiſed (20000) :: So is 1 Gyration of the Axis (120) : 
the Space which muſt be paſſed over or deſcribed by then 
ing Power, 2400000) which divided by 76 Inches, i. 
Gyration of the Handle, will give the Rotations of the Hu 
ber 40000. Wherefore, if the greateſt Wheel T being f 
ly faſtned to the Axis 8, hath 100 Teeth, and the Arbon 
the foregoing Wheel 25; this Arbout, With its Wheel (wii 
we will ſuppoſe to have but 50 Teeth or Coggs, as alk 
the reſt of the foregoing ones, and every one of the foregi 
Tympanums or Arbours, to have only 5 Teeth) muſt . 
round four times, while the Axis S makes 1 Revolution; 
third Wheel alſo, by vertue of the aforeſaid Suppoſitions, 
times; the Fourth 400 times; the Fifth 4.000 times; 
laſtly, the Handle L M, with its Arbour annexed to it, 40 
times: So that by Analyſis tis found that the Combination 
5 ſuch Wheels will be ſufficient to accompliſh the deſired! 
fe ; which may over and above be confirm d, by begin 
the Calculation by Compoſition, according to the Proceſ 
Neft. 7. Chap. XI. Seck. I. nay, by the affiſtance of this 
gine, above x0000 Hundred weight may be raiſed. 
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| MG | : | o 

. But how much time will be taken np in ſomam Rotations ex 

nale $-E We, | 

t will at the fartheſt require 10 UH 


7 


Hours: For ſince by the 
ſervation of Stevims, mentioned in the foregoing Queſt. . 
ut 4000 ſuch Circumrotations of the Handi hay be made 
hin the Space of 1 Hour ; 40000 may be made within 10 
urs; the Axis 8, at the ſame time, being once: turned 
d, and the Weight raiſed xo Foot high, and conſequent- 
n 1 Hour 1 Foot high. bs. 5 * 
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. VI. 
Reducing the Force of Pulleys to Practical Uſes. | | 


RE Pulleys very uſeful and, conſeuenth, neceſſary ꝰ 
Uthough this Queſtion belongs more to Theory than Pra- 
, yet [ ſhall anſwer it in ſhort. Although we make uſe of 
tans, Windbeams , Cranes, and the Arbours of Wind- 
s with much conveniency, eſpecially in raiſing of Burdens 
great Heights, and yet not by placing the Engines upon 
e high places, which would require the expence of much 
ne and Coſt, but below on the Pavement : Nevertheleſs 
Uſe of Pulleys ſeems to ſupply the room of Windlaſſes and 
lice Engines, becauſe they can perform the ſame thing 


leſs Trouble and Coſt, and may be applied in natrow 


es, where the other cannot be uſed. 

. But that we may come #0 the Prafiice, having the Force gi- 
and the Weight to be raiſed given, how muſt the ſingle Combi⸗ 
on of Pulleys, which in able to perform the Effef, be derermint- 


s when the Force being given (e. g. 75 15) and the Com- 
ation of the Pulleys alſo being given; (e. g. 6 in all, vis 
© 3 above 


* 
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3 above and 3 below) and conſequently the number 2 


which are put over the 3 lower Pulleys being 6, the weight u 


be raiſed is found to be 42 Hundreds, viz. by multiplying the 
given Forces by the Number of all the Ropes or Wheel: 

So if the moving Force be given, (e. g. 49 pound only) 2 
| alfo the weight to be raiſed, 800 pound, being divided by 
the Number expreſſing the Force which is to raiſe it, viz. by 
40 pound, will produce the number of Ropes or Wheels that 
are requiſite for that Combination, in all. 20, vix+, 10 abore 
and as many below. RR 


3. But what if on the contrary the Weight be given 1000 Pau, 
and alſo the Combination of the Pulleys or Ropes , (which ſuppoſe to be 
but 4 in number) and it were required to find a Force which will be 
able to raiſe this Næigbt o = 

Then the given weight, 1000 1b. muſt” be divided by the 
number of Pulleys or Ropes, (which is 4.) and the Quotient 
will give the deſired Force 2.50 lb. So that if the Movers be 
only young Lads, which therefore are not very ſtrong, ever 
one of which is able perhaps to raiſe 0 1b. immediately, p of 
theſe muſt be applied in the Work, 5, e. at the End of th 
Cord or Rope. | Th | 


4. But I have heard, That if ſeveral ſuch Combinations be on- 
need; a ſmall Force will be able to perform great Effects. 5 
| You have heard right: And this may be commodioul 
done in ſuch a Caſe, where, in a ſingle Combination, a great 
number of Pulleys is required; (e. g. ten lower ones, and 1 
many upper ones, in the Caſe of Queſt. 2. of the preſent Chg) 
whereas the ſame Effect may be obtained by the help of tuo 
Combinations, having but two lower Pulleys, For if, v 5 
in the brſt Combination A B CD (Eg. LX VIII) the weight 
F hanged at the Hook D be 8001b. and the Cord or Rope 
which draws it up be faſtned to the Hook BB of the lower 
Pulley, and from thence be put over the upper Wheel i, 
and alſo the lower one B; and again the upper one C, andthe 
lower one D, till it be brought to the Hand at E, whoſe Force 
let be, e. g. equivalent to 40 Ib. it is apparent, by reaſon 9 


the 5 Ropes or Cords from which the weight F is ſuſpendes 


6. 
theſe t 
Force 
Tl 
Weig 
the Fi 
fit C 
Ropes 
vide a 
z. h 
be dey 
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can be raiſed, and not the whole Burden, which is four times 
200 fh. Wherefore another Conjugation of four Ropes A B 
CD muſt be ſo joyn'd to the former, that the laſt Rope D E 
of the firſt Combination muſt be faſtned to the Hook D in 
the ſecond (and fo that it may turn round its Axis ) the Cord 
alſo which draws this up being faſtned to the Hook of the up- 
per Pulley A, and afterwards put over the lower Pulley D, 
and laſtly over the upper and fixed one C, till it reach to the 
Hand F, whoſe Force is equal to to that of the former; which 
by this means (by this new Combination of four Ropes) will 
quadruple the Effect of the former Combination, and conſe- 

quently raiſe the whole Weight 800 th. N | 

5. Suppoſe we bave given three ſuch Combinations as the fiſt, 

r chem above deſcribed AB CD; - alſo having given the moving 

Poser Fo 15. and it were required to find the Weight F which may 

be raiſed by theſe given Force? =. 

Then tis certain by the foregoing ones, that by the help of 
the firſt Combination AB C D (Hg. LXIX.) the aforeſaid 


pound; by the help of the ſecond Combination A B CD 
pyn'd with the firſt in D, the ſame Forces apply d in E will 
now raiſe 5 times 2 50; 5. e. 1250 pounds: Laſtly by the help 
of the third Combination ab e d, joyn'd to the ſecond in 4, 
the fame Forces now apply'd in e, will again raiſe the Quin- 
tuple of the former Effect, 5. +. 62.50 pounds. TY 
6. Now if reciprocally the ſame VWeright 63.50 Pound, and alſo 
theſe three Combinations were given, ſuppoſe 1 had a deſire to find 4 
Firce equivalent to the given Weight ?®%>o> | 

This will be as eaſily found as the former, if the given 
Weight be divided by the name of the Ratio, which it hath to 
the Force allow'd-towards the raiſing of it by the help of the 
ir Combination,” ez. in this place by 5, being the number of 
Ropes in the firſt Conibination; and the Quotient 1250 di- 
vide again by the number of Ropes in the ſecond Conjugation, 
";. here alſo by 5; and, laſtly, if this new Quotient 250 
de devided by the number of Ropes in the third Conjugation, 


that F times 40, 5. 6. 200 Jb. only, of the weight 800 15. 
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; 5 which in this place is expreſs d again by 5; for hy this means 
i hi the laſt Quotient which is produced, ix. 50 pound, will give 
j \ 0k a Force equivalent to the given Weight, and conſequently a 
1 ſmall Power being added will be able to move it out of its 8 
. place.. 5 115 . ri 
+ "Lt 7. Laftly, both the Ne bi to be raiſed, and the moving Fir a; 
107 being given, ſuppoſe it were required to find the Conjugation of ſeve- the 
Hh ral Combinations of Pulleys ? (Fig. LXX) „„ nat 
"Bar i We have already had an Example and Specimen of this Cale n 
1 in Queſt, 4. of the preſent Chapter; yet we ſhall joyn this other, i © 
[I e. g. of the fame. given Weight 6250 pound, and of the . nt 
1 moving Force 50 pound. By this method ſeveral Conjugai- N 
161 ons may be found, of more or fewer Combinations, which ar i : 
Ny, j ſufficient to raiſe this Weight; for 1 divide the Number of the 7 
1 given Weight by any one of the ſimple Numbers, which vil a 
7526 either divide it exactly (as 5 in the former Example) or ver x 
nearly (as 7 in the preſent ) finding the Quotient 893 ; and * 
from thence I conclude, that the firſt Combination of Pulley 0 
ABCD EF may conſiſt of 6 Wheels, and that the End of * 
the Rope may be faſtned to the End of the loweſt Pulley B, N vil 
and from thence be orderly put over the Wheels A B C, &. * 
So that the ſame lower Pulleys BD, together with F the Wet J 
annex d to it below, is ſuſpended by a ſevenfold, Rope or Cord, Fu 
and fo makes the Moment of Forces ſevenfold, : Then ln: WW 9 
the Quotient already found 893 may alſo be divided by 6, n 
ſo that there will ariſe very near. 50 for a new. Quotient; fron WW gend 
hence I find that the ſecond Combination of Pulleys A BCD, v 
Se. ought to conſiſt again of 6 Wheels, and that the End of . 
the Rope which draws them up, mult be faſtned to the Hook Chy 
A of the lower Wheel of the upper Pulleys, ſo that the lower 1 7 | 
ones remain ſuſpended only by 6 Ropes : . Laſtly, ſince ti e the! 
vident that this ſecond Quotient 150 being divided by ide f : 7 
Number of the given Forces, will exactly produce the Quotient * 
3, it is apparent to me, that now there is no further. Combi * 
nation required, but ſuch a one as may ſuſpend the lower cue b. 
only by 3 Cords or Ropes. - Fug dr vg the v 
1 1 4 £5! more 
5 8. bn great 
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8. But how ſhall this be conveniently order'd * 

Only by the help of two Wheels ſo combined, that the 
End of the Pulley-Rope being again faſtned to the Hook of 
the lower Wheel ö, and from thence put over the upper one 
4; and again the lower one b, may at laſt be taken hold of by 
the moving Power in o; but the upper Pulley 2 in this Combi- 
nation is made moveable, the lower one remaining fix d and 
unmoveable in F; whereas in the two former Combinations on 
the contrary, the upper ones were fix d, and the lower ones 
moveable, G. For theſe beitig thus rightly order'd, if you 
begin the Calculation back again by Compoſition, it will be 
evident that the Force of 50 pound apply'd in e (or for the 
greater conveniency in e, viz. producing the Rope over another 
Wheel d, either without or within the third Combination) 
by the help of this Combination, now in the Compoſition of 
the firſt will be equivalent to 150 pound; by the help of the 
ſecond Combination being made ſix times as much, will be e- 
quivalent to 900; and, laſtly, by the third or remoteſt 
Combination, being alſo made feven times as much as this , 
will be able to ſuſtairi 6 300 pound in Equilibrio, and conſequent- 
y will notably prevail in railing the given Weight 6250 


9. Cannot theſe Conjugations of Pulleys be applied in drawing of 
Meigbes, &c. horizontally, as well as in lifting up of Furdens to per- 
penaicular Heights c 5 | | . 


Why not! And indeed much more eaſily and - with greater 
conveniency. A Specimen of this Application I met with in a 
Chyrurgical Diſcourſe publiſh'd at Paris, Anno 1682, for the 
reducing of luxated Bones, which afterwards was mention d in 

the Hyſwick TranſaCtions, in the following Year, in the Month 

of January : But the Reaſon why it is more commodioully ap- 
ply'd here, is chiefly this, becauſe in the ſecond Combination of 

the aboveſaid Example the diſtance of the Pulleys AB awſt 
be 7 times as great as their diſtance A B in the firſt, (D if 
the Weight F were to be raiſed to a height equal to this) and 
moreover the diſtance of the Pulleys a 6 muſt be 6 times as 
great as the preceding A 1B : Though this Proportion of the 

Q 3 | _ Diſtance 
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| | Diſtances cannot be nicely obſerv'd in this Figure, by reaſon of 


the narrowneſs of the Room, yet we ſhall obſerve it more d. 
ſtinctly in the following laſt Figure. ns 
10. What's t he Reaſon of this Augmentation of the Diſtance; iy 
the Conjugation of the Pulleys ? 18 = 
Since as the Weight to be raiſed (which in the preſent Ex. 
ample is a Pulley, or rather the Combination of Pulleys, B 
with the Weight annex d to it F) is to the moving Forces(which 
are here in the Pulley, or Combination, 1B) fo reciprocally is 
the Diſtance of thoſe, to the Diſtance of that. Now ſuppoſe 
the Diſtance of a former to be, e. g. 2 foot, then conſequent 
ly rhe Diſtance of this latter will be 21 foot; i e. 7 times 
greater, as the Weight F is 7 times greater than the equivalent 
Power in the firſt Combination, Likewiſe, ſince in the third 
Combination the Combination à is the drawing or moving one 
in reſpect of the preceding 1B , and becauſe that of the Weight 
F is mediately joyn'd to this; and ſince B muſt be drawn thru 
the Space of 2.1 Foot, ſo that every one of its 6 Ropes muſt bo 
ſhortned as many, i. e. in all 126 foot; which Diſtance there- 
fore, the Combinations 4 and b in the third Conjugation wil 
Tequire ; who then can doubt but that the placing rhe Pulleys 


at ſo great a diſtance may be uſed more eaſily in an horizontal 


Plane, than in raiſing Combinations of Pulleys vertically. 
11. Explain the whole thing to me yet more clearly, by an Er- 


ample of drawing Weights horizontally. 


Suppoſing the ſame Weight as above 62.50 pound, (in H. 
LXXI.) and the ſame Conjugations of Pulleys neceſſary to 
move this, according to the. Analyſis of Queſt. 7. and theſe be- 
ing diſpoſed in ſuch a proportion of the Diſtances, that the Space 
of the Pulley B, moveable together with the Weight, from 4, 
which is immoveable or faſtned to the Pin X may be 3 foot; 
in the ſecond Combination, the Diſtance of the moveable Pulley 
A and the fix d one BB which is faſtned to the Pin y» may be 


21 Foot; and in the third the Diſtance between &, which i 


here immoveable and faſtned to a Stake, and a which is move? 
ble may be 126 foot; by this means it will follow, that while the 


moveable Pulley 4 is drawn thro the Space of 126 foot, to the 
ö _ 


Of MECHANICKS. 247 
immoveable one h; at the ſame time the moveable one A will 
be carried thro' the Diſtance 21 foot, and come to the fixed 
one B; and the moveable one B together with the Weight F 
to the immoveable one A. From which, this alſo neceſſarily 
follows, that ſince the Ropes of the firſt Combination F, which 
are ſevenfold; muſt every one be ſhortned and brought nearer 
by 2 foot (b. e. the whole continued Rope by 7 times 3, z e. 
21) before Bcan come to A, which is 3 foot: Likewiſe ſince 
the fix doubled Rope of the ſecond Combination F, muſt be 


brought nearer by by 6 times 2 1, or 126 foot, before A can 


come to B, at the Diſtance of 2 1 foot: And laſtly, the Rope c 
of the third Combination, which is treble 3 times 126, or 378 
foot, tis evident, I ſay, that it will require a vaſt length of 
Rope; and if the Combinations be any farther multiplied, the 
length will be ſo immenſly great, that it can'c be prepared 


22. J ſuppoſe then, if Archimedes had pitob'd upon this Engine 
to move the Earth with, it had alſo proved in vain. 

You conclude rightly ; for this inſuperable Diſficulty would 
bemet with, not only if the thing were to be done by one 
ſngle Combination of Pulleys, but alſo if it were to be attempt - 
ed by the Conjugation or Compoſition. of ſeveral Combinations 
together. For ſince the Weight of the Earth, in a round 
Number, is at leaſt equal to | 


21000 009 OO 0cO 000 000 £002 Hundred Pound, 


according to the Calculations which we have deduced in the 
laſt Queſtion of Chap. IV. of this preſent Sect. II. one Combina · 
tion being employ'd in moving this Weight, and accommodat- 
ed to the moving Force 100 pound, will require the very fame 
number of Wheels and Ropes as the Earth contains Hundred 
weights; which number of Wheels, according to Queſt. II. 
of the prefent Chapter, can neither be prepared nor combined 
in the form of a Pulley within the ſpace of ſeveral Ages. And 
ſince in moving the Earth but the thouſandth part of 1 Inch, 
every one of theſe 


21000 oOo ooo O00 g90 ©00 020 Ropes 


muſt be ſhortned one ſuch thouſandth part, and conſequently | 
| Z Q 4 the | 
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the lenpth of the who 
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which Rope by reaſon of this its vaſt length is not only irpoſ- 
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ole Rope which is to be pulPd in by hin 
that draws it, muſt be 25 | | 


21000 oo O00 000 000 000 Inches, 
=: 533 
2100 O00 OOο O00 οο 000 Foot ; 


ſible to be made, but alſo would require ſome Myriads of Years 
in pulling it in. e 


T 3» What if Archimedes had conjugated or compoſed ſeverd 


Combinations of Pulleys ? 


Come on then; Let us ſuppoſe every one of them to be 
compoſed of 10 Wheels, and conſequently of the ſame number 
of Ropes ; by which means every following Combination wil 
increaſe the Moment of the foregoing one tenfold ; ſo that the 
Force of 1 Hundred weight, by one Combination only, wil 
be able to raiſe 10 Cent, and two of them being, conjugated 
100, by the Conjugation of three ſuch 1000, and fo on; and 
therefore for moving the whole Weight of the Earth there wil 
be required 21 ſuch Combinations at leaſt, which number of 
Engines ſeems not fo difficult to be prepared. But yet if we 
rightly attend to thoſe things that have been deduced in Quf 
6, 7, 8. but more eſpecially in Queſt. 10 and 11. it will be ap. 
parent, Firſt, In theſe Conjugations of 21 Combinations of 
Pulleys, that the diſtance of the Pulleys, or the ſpace between 
the oppolite ones of every Combination, will always requre 
the decuple of that ſpace which was between the Pulleys of 
the preceding Combination; fo that if the Earth were to be 
moved thro , A, part of 1 Inch, the two Pulleys in the 
firſt Combination will not require a greater diſtance than thi 
one from another ; bur in the ſecond Combination the ſpace 
between the Pulleys is required at leaſt ,*2, ; in the third 
> 5 in the fourth £222, or 1 Inch; in the fifth 10 Inches 
or 1 Foot; in the ſixth 10 Foot, or 1 Perch; in the ſeventh 
100 Foot, or 10 Perches, &c. till at laſt (by 14 more Com. 
binations, the number being always increaſed by ſomany Cy- 

phers) in the twentyfirſt Combination, the diſtance of the Fit 


leys will be 10 000 000 000 000 090 Foot; which diſtance - 
| h | ceeds 
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ed the whole Circumference of the Earth above ' 50000000 
imes ; ſo that Archimedes muſt not only have a Place where he 
in fix his Foot, but an immenſe Plane, in which he may diſ- 
ſe the Combinations of his Pulleys. | OLE. 


him | 


Local Space s a 


Vou gueſs right: For if we ſuppoſe that he had this large 
Plane given, Secondly, The laſt Combination of Pulleys only, 
ould require a Length for theſe 10 Ropes, ten times as great 
u that of this immenſe Space, i. e. impoſſible innumerable 


0 be johtly, only in this one Combination Archimedes, muſt go the 
mber race of 500 000 000 000 of German Miles five times over. 
wil MF ourthly and laſtly, If all theſe things were prepared and got 
t the Neady as well as he could wiſh for, the whole length of the lait 
will Rope 100 000 000 000 000 000 Foot, which is ſucceſſively to 
"ated be pulled in (if we ſuppoſe that the length of 10000 Foot could 
"od be drawn in within the ſpace of 1 Hour) would require 
wil 0 000 000 000 000 Hours; 5. e. ( dividing this Number by 
er of 4) at leaſt 416666666666 Days; 5. e. a great deal above 
f we 100 000 000 000 Years, which at leaſt is xro00 000 o Apes, 
Weſt, prfore the Weight and Bulk of the Earth can be moved hori- 
 ap- --rtally thro' the ſmall ſpace of the thouſandth part of one 
1s of Inch SE | | 
1 15. What can we judge then of this boaſting Promiſe of Archi- 
me medes ? 9 „ „ 
$ | UNE 
0 be Either that was an impudent Brag, and altogether falſe and 
the impoſſible, if he really believed that he could perform what he 
ths promiſed > ſuppoſing he had a convenient place given him 
ſpace {WW vhcre he might fer his Foot, (which I can ſcarce believe of fo 
thidd Wiſe and Ingenious a Man) or he ſpoke it to declare the ex- 
ches cellency of the Mechanick Art, that there was no Bulk or 
enn Weight to be thought of, ſo large and heavy, but that an 
:om- Apparatus of various Engines might be invented, that theori- 
y- Nah and demonſtratively would be ſufficient to move that 
pub burden out of its place; altho', by reaſon of the Defect of 
- ex- laterials and the want of Place and Time, and other Obſta- 
ceeds | | cles, 


q 


14+ Perhaps the Time it ſelf would have been wanting | as well as 


ways : And again, Thirdly, To put this Rope over its Pulleys 
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5 | | d 
t cant be reduce 

hates! Aſſeveration he 
becauſe, whereas 


would ſuppoſe the ſame, vi 
ro ſtand, being to be 

as great an Impoſſibility. 1 
God alone be eternal Pra 


gice: Or, laſtly, by this ly; 

ma a mind to _ = * King — 
what he had ſaid was impo 

4 , he knew very well that Him 
iz. that the P | 
ro be procured without the Earth, would infer 
Mean W 
and Glory ! 
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| Mechanicks, 


Feing we have in the Introduction to Civil Arebitecture, more 
Det nl gies you» les ee 
uchors and Improvers of that Art, it will be ncedleſs to 
flate any farther here. 


Now we proceed to give you an Account of thoſe Authors 
vbo have written of the Mechanicks, ſtrictly fo called (tor under 
he general Name of Mechanicks is comprehended all thoſe 
hings which belong to warlike Engines, Hydraulicks, Clock- 
work, Gc. which in this place are not the Subject of this Diſ- 
ourſe) the moſt ancient of which Ariſtotle without doubt, up- 
n whoſe Mechanicks of the Moderns Leonicus Thomeus, Anno 
524. and Henricus Monanthoſins, Anno 1599. writ Commenta- 
is; but the Ancient Writers who followed Ariſtotle, as Archi- 


is Book ; altho' Archimedes, who is to be admired for his P. a- 
ical Mechanicks, hath left us two Booke among his Works 
ff the equiponderant Planes, and their Centers of Gravity; 
dere are alſo extant ſeveral Mechanicks, Automaticks, Pneu- 
maticks, Gc. of Hero Alexandrinus ; in theſe two laſt Ages 
have flouriſh'd eſpecially Petrus Nonius, who among other things, 
mo 15 42. curiouſly explain'd, and illuſtrated with Figures 
Iiffotle's Mechanick concerning the Motion of a Ship with 
Vars. Guido Ubaldus, Marquis of the Noble Family De Monte, 
ubliſh'd a learned Book of Mechanicks Anno, 1577. Simon 
revinus put forth 6 Books of Staticks, Ammo 1595. Marinus 
roomy publiſh'd a Mechanical Treatiſe at Paris, both = 
| | | orica 


ISS A to Civil Architedure and 


ds, Atheneus, Hero, Pappus, and others make no mention of 
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| PREFACE 


Of the SCIENCE of 


OPTICKS 


Sewing the Reaſon of Vifion from the E. 
e * the darined Rom. 


Wwe 


Othing ever was more fooliſhly thou aht of „or 
written, by Zabarella, otherwiſe one of the acuteſt 
ol the Latin Interpreters of Ariſtotie, than, when 
moſeſſedly treating of Viſioa, in T'wo Books, Lib. I. Chap. 
VII. he by a blind Affection, greatly commends Ariftorle, as 
if he had I excellently well; That we can no where; find in 
bim an accurate Deſeription of the Eye and its Fabrick, altho it con- 
i of ſeveral Humours and Tunicles, or Coats, and other Parts, 
framed after an admirable Structure and Artifice; ; neither have we 
any other Deſcription of the Fabric of the Eye written by him, than 
that it ought uo be eſteemed an aqueous Subſtance, and yet not pure 
Mater, but more like that than any thing elſe. For ſince Ariſtotle 
had reſpect only to the chiefeſt Part of the Eye, which he ſup- 
poſed to be the Chryſtalline Humour, in which, as in the true 
Organ of Seeing, were received the Species of Colours, and 
there judg d of by the Soul; therefore he eſteemed it ſufficient 
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Parts of the Eye to be conſider'd of by Phyſicians, ſuppoſing 
their Office x not to be for Seeing, but only to be ſubſervient = 
the 


to have conſider d that; oa from thence to conclude that the # 4 
Organ of Seeing was an aqueous Body ; leaving the other 13:14 
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the Chryſtalline Humour, that ſo the Viſion might the bets 
de perfected in it. %o WEI 


II. Certainly theſe Words were ſpoken by that Great Ph. 
loſopher without the leaſt Wiſdom or Conſideration: Juſt u 
if a Man that is going to explain the admirable Property of: 
Clock, or Watch, in ſhewing the Hours and Minutes, ſhou 
think it ſufficient to conſider the Index as the chief and imme. 
diate Organ of that Work ; and to ſay that tis made of Wa 
or Metal, &c leaving the other parts, whoſe Office is not w 

int at the Hours, Gc. but to help the Index, to be conk. 
der'd of by others: Or if he were to explain the Operation a 
Grinding, ſhould think it enough to conſider the rocky Nate 
of the Milſtones, as the Organs chiefly intended for the Grind. 
ing of Corn, Gc. leaving the other parts of the Mill, as the 
Wheels, &c. to be taken notice of only by Mechanicks « 
Carpenters, Ge. And indeed how laudably this Neglect d 
the Fabrick of the Eye was apply'd in explicating the genuine 
Reaſon and Cauſe of Viſion, may be ſeen by Ariſtotles and ze 
| barelia's approving of their groſs Error, in which they mot 
abſurdly (as will hereafter appear) believed that Viſion: vu 
made in the Chryſtalline Humour.t 


III. Therefore let Zabarells ſay what he pleaſe, our ff 


and chiefeſt Care ſhall be, with the Modern Naturaliſts, v 
view the Parts of the Eye and its Fabrick with the preatl 
curioſity and exactneſs; and having rightly found it out, chief 
to demonſtrate, by Reaſon and an Ocular Experiment, thi 
the Eye is nothing but a little portable darkned Room; 
and from thence, by the Phænomena of the artificial darknet 
Room, we will all along explain thoſe of the natural one; 
and by this means we ſhall not only give' a general, and's 
it were viſible Reaſon of Seeing, but alſo, by Ocular Exper 
ments, we ſhall clearly demonſtrate how the Figure of Corpo 
real Subſtances, their Magnitude, Diſtance, Situation, Num- 
ber or Unity, Motion or Reſt, &c. are perceived by the Sent 
oBrcing, I ee 


IV. And 
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rs of Viton. ; the Firſt ordinary and moſt familiar, which is 


traight line before the Eyes, and are ſeen thro? no other Me- 
zum but the Air: The Second, which is called reflex, becauſe 


r on ane (ide of it (which very, often cannot be ſeen by a di- 
ect Viſion) by the help of Looking-Glafles, oppoſite to the 
je, and by round about and reflexd Rays : The Third 
rhich is called refracted, becauſe by the help of PerſpeRtive- 
afſes, Microſcopes, Teleſcopes, Go. which variouſly refract 
he Rays of Light, it renders thoſe Bodies conſpicuous to the 
je; which altho* placed direct to it, yet becauſe of their 
mllaeſs, or their too great diſtance, or being to near, cannot 
ſeen directly and ſimply by the naked Eye. We may alſo 


tions, the Firſt of which, called Opis fimply and by way 
eminency, becauſe it treats only of direct and ordinary Vi- 
n; the Second is uſually called Caroprricks, as treating of the 
ws of Reflection; and the Third Diopericks, which explains 
e Nature of Refraction. I ſhall ſhew the Phænomena and 
ffections of each, and ſhall illuſlrate and demonſtratively de- 
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V. And 


IV. And ſince we know as yet but of three Kinds or Man- 
alled direct or ſimple, becauſe the viſible Objects are placed in 


; preſents to the Eye the viſible Objects that are placed behind, 


ommodiouſly divide this Treatiſe of Opticks into Three Se- 


uce them from their Cauſes by Experiments made in our 
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„ ein 
E xplaining, in general, the Fabrick and Uſe of th 
| Artificial darkewd Room. Bo 


HAT do you mean by abi Camera Obſcurs, li 
. darkend Room ? 


The Word Camera Obſcura by its ſimple and bare Signifcs- 
tion denotes nothing elſe but a place ſhut up and darken'd mn 
every ſide, admitting the Light only by one ſmall Hole, thro 
which the Species or [mages of thoſe Objects that are without 
and oppoſite to the Hole, and that either ſend forth their own 
proper, or reflect luminous Rays of borrow'd Light, may be 
tranſmitted, and diſtinguiſd, and ſeen, as it were painted i 
their ſeveral Colours on a piece of Paper, or ſome other whit 
ſubſtance oppoſite (with inſide) to the Hole. In which place 
the following Circumſtances are eſpecially to be obſerv'd: 
Firſt, That by how much the more dark it is, by ſo muc 
the more lively will the Objects be repreſented in their C- 
lours. Secondly, The Hole ought not to be, at the molt 
larger than that it may admit one's Little-finger, and fome- 
times no bigger than a great Pea, Thirdly, The Paper 1 


Queſt; x. 


Pre, 
; to be placed exactly oppoſite to this Hole, requires not ſuck 
a preciſe diſtance, but may very fitly be held about two or three 
Spans from it. Fourthly, You are to obſerve that all the 
Objects will appear inverted. ONE 


2. 1 remember alſo, that among the Requiſites that are uſeful in 
be darken'd Room they mention a certain Glaſs. 2 

There is ſo, if you mean the darken'd Room that is more 
omplete, which conduceth more to our preſent Deſign, and 
nore accurately repreſents the Species of the Objects without: 

'or it adds ſo much Livelineſs, and ſuch an exact Repreſenta- 
jon to theſe Pictures or Images when the Hole is pretty wide, 
5 about 3 Fingers breadth, and hath a Glaſs Cover on both 

des, or convex on one ſide, and plain on the other, cloſely 

nſerted in it: I ſay, it fo lively and ſo exactly points every 

ine, and every ſingle Hair, &c. of a Man that ſtands nigh 

o the Hole, that not the greateſt Induſtry even of the moſt 

ilful Painter can imitate that Elegancy and Exactneſs ; and 

hat which is moſt to be admired, and which is impoſſible to 
e imitated by Art, it preſents theſe molt perfect Pictures of 

cople paſſing by, in motion, and, as it were, alive. 


of th 


— 3. Are there yet any more Circumſtances belonging to theſe tw 
n of darken d Rooms (viz. without a Slaſi, and with one ) to be 
0 4 5 | 

fs often as we exhibited theſe Phænomena to our SpeCtas 
rs, Which they obſerv'd with a great deal of Pleaſure, we 
eſred them to take notice of the following Circumſtances, eſ- 
cially in that Room where the Glaſs is uſed : Firſt; That in 
eſe alſo, as in the other more {imple fort, all the Objects 
pear inverted, but (as we have already faid) tis a wonder- 
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1 " | thing to ſee how much more lively and diſtinCt they are, 
25 1; much that every ſquare Stone in the oppoſite Wall of our 
g 4. allege, or in the higheſt Steeple in the Town; alſo the Tiles 


| the Roofs of the Houſes might not only be diſtinctly num- 


cir d, but the whole Building was fo admirably expreſi'd, 


p moſt, 


An 5 loſe Objects that are directly and diametrically oppoſite to the 
P ao of the Glaſs, appear the moſt diſtin& and lively of all, 
R _ bus 


at one might have drawn it with a Pencil. Secondly, That 
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but thoſe that are placed either on one {ide or the other, or too 
high or too low, are ſenſibly more obſcure and confuſed: ; 
Thirdly, And therefore that they may all appear alike, it wil 
be very convenient to fix the Glaſs at the End of a Cylindric| 
Hole, perforated through an exact round Ball of Wood, which Wil» 
muſt be fo put in a Socket that it may turn every way, on the 
Right Hand and on the Left, upwards or downwards, Gc. ty 0 
take in an Object in what poſition ſoever. Fourthly, Tha 
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7 thoſe very Objects that are directly and diametrically oppoſite ; 
10 do not give a diſtin& Repreſentation of themſelves on the 5 
ow per, at any diſtance ; but the Plane or Paper, receiving ther 1 
MW. Figures, muſt be at a certain and preciſe diſtance from te (ii 
* Glaſs (which exactneſs is not required in the firſt ſort of du p 
in ken d Rooms) and that diſtance ought to be leſs for Objeth 
at a farther diſtance, and greater for thoſe that are more near; n 
4 as we have Often found by Experiment. Fifthly, That thy 
| ſame diſtance in both Cafes ought to be ſo much the great, 0 
Ml by how much theGlaſs is leſs convex, or as it is more large; ad n 
. ſo much the leſs as the Glaſs is more convex or globoſe and df 1 
1 a leſs Diameter. Sixthly, The Images or Pictures in the ff 
5 Caſe are much larger, in the Latter the Objects appear mu - 
jy os. „„ 5 25 85 
4. E there nothing elſe worth obſerving in the Phenomena of b 
more complete Camera or darlen d Room-? Ca 
There are indeed ſeveral things not leſs worthy of our ſet = 
ting down; but the chief of thoſe that we have mention d vil 0 


be ſufficient for our preſent purpoſe, and therefore we ſhall 
reſerve the reſt for ſome other occaſions : But it will not be + 
miſs to obſerve this (which cannot fo perfectly be tried in that 
little portable Camera, which we ſhall hereafter deſcribe n 
Chap. II. nor in a larger without a great charge and expence 
from Chriſtopher Scheiner, that famous Mathematician and Eye 
Witneſs, which he hath ſet down in his Roſa Vrſina, p. 119 
That Maximilian, Archduke of Auſtria placed a Globe in his 
Palace, whoſe Semidiameter was ſeveral Foot, into which the 
Rays being enter d, and paſſing through a Convex Glaſs, fe 
preſented the Figures of the external Objects on a Concer 
Wall; which Figures, for that very reaſon, being in Ne w 
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OF OPTICKS. * 
better order, and in a greater ſpace, appear d more diſtin and 
perfect than if they had been taken on a Plane. 


5. Then without doubt this ſort of darken d Room can's be fitted 
p without ſome Art and Shill. e | 


Certainly ; and I believe indeed that no Man can be found 


þ fooliſh, who at the firſt time that he is brought into ſuch a 


darken'd Room, and viewing the Images of the Objects that 
are without ſo wonderfully, as it were, painted; and having 


evidently found that the Convexity of the Glaſs is needtul for 


theſe Effects, by putting, in vain, a plain round piece of Glaſs, 
orby taking away both 3 and having obſerved well the other 
Phznomena, that we have already mention'd, with his Eyes, 
and confider'd them well in his Mind; who will, I ſay, ſince 
theſe things are fo, preſume to perſwade . himſelf and others, 
that all theſe Phænomena happen by chance; that the Rotun- 
diy and Breadth of the Aperture alſo happen d to be ſo pro- 
duced, was not made fo on purpoſe ;. that the Glaſs was fitted 
and made equal to it in magnitude and figure when no Body 
knew of it; that that Convexity of the Glaſs, ſo exactly ſphe- 
fal, was made luckily without the help of art; that all the 
Shutters were drawn over the Windows of the Chamber only 


by blind Chance, Go. For although it be poſſible, that in a 
dark place, having ſomewhere irt a Chink through which the 
Light may paſs, a Man by chance being there with a white 
Handkerchief in his Hand, or faſtned to ſome part of his 
Cloaths, may unexpectedly find painted or drawn upon it 
the Picture or Image of ſomething without the Chink, (which 
perhaps might give the firſt hint to the Experiment of the 
dirken'd Room:) Vet that any one "ſhould think that all the 
Apparatus of the ſecond kind of darken'd Room was by meer 
hap-hazard gotten together, argues him to have as blind and 
dark an Underſtanding as the place it ſelf which we have been 


deſcribing. 
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CHAP. II. 


Drei that the Eye i 25 4 uli {i ö kewl Room, 
e it both theoricallj from the Fabrick of i it, 
and x4 LE Lo to-the 5588 any Obſerver. 


t \ | 


Luiſites 1 the darken'd Room requires af * i, 


7 
— — 


le has, and indeed in a far greater degree of pe fection than 
in any one, though never ſo contrived; and ald (which is the 
moſt conſiderable thing) it hath no other Properties than what 
belong te our moſt complete Camera, and conſequently hath 
no other Uſe chan it, but only it performs thoſe Offices i in q 
greater perfection, and by this ſhews the Divine Power and 
Wiſdom 4 its Creator; ; Which will moſt evidently appear, 
i we do bur lay before you'n ge t and ſuperficial Anatomy of 
the Eye. Ang firſt let us conſider this, That as our artifcil 
Eye (ee rig; I.) is made in the form of a' Globe eight Inches 
in diameter, and of thick and ſtrong Paſteboard, by it 15 mn 
 6ifelt that the bulbous part of the Eye is cover d with a round 
. Hard and thick. Coat, from its hardneſs call'd Seleforica; ; but 
this external Globoſity is not of ſuch abſolute necoſſity in our 
artificial one, as in the natural. Eye, in order to produce it 
Volubility, which is of great n for the viewing of ſe 
in e Dane ; 
} 2 | [Here place chef Plate, ] | 


Þ . e. Se ome Requiſe in an Animal Be 7 
As our e Eye, which is ſbut up on every bar a 


. * * 110 admit the Light in at but one hole C C; fo the natural Eye 


being cloſe on every ſide, is perforated b one only hole which 
is in the forepart, and which we yulgarly call the Fapila; be- 
cauſe when a Man looks on another's Eye at a ſmall diſtance 


ms be wake ſee his own lng ike a ng Fuppet, as it _ 
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OP FECR,S. 2 
reflex'd from the convex Superfices of the Twwica Cornea, as we 
by daily experience find; the reaſon of which we ſhall hereafter 
ſhew in its proper place, when we prove that canvex poliſh d 
Glaſſes repreſents the Face of him that looks on them ſo much 
the leſſer, by howmuch the more convex or globoſe the Glafſes 
ue. ö IT, 
ben is not thi Tunica Cornea ( as it may be called) the third 
Requiſite of the artificial Eye, or of our portable Camera? 
Ves; for our Aperture or Hole is cover'd with a thin Glaſs, 
concave with infide, and convex” without; nor indeed for any 
great uſe it is of, but only for analogy's fake to the Eye, and 
chiefly that it may appear more handſome; and this doth not 
hinder the entrance of the external Objects into the inward - 
parts of the Camera, becauſe it is very pellucid and clear; but 
the Aperture or Pupila of the natural Eye is covered with the 
Coat which is called Tunica Cornea, by ſome Sclerotica, and is 
pellucid before to admit the Rays into the Eye: And this Tu- 
nicle is the more neceſſary to the Eye, becauſe being ſometimes. 
to be uſed in duſty places, it would otherwiſe be too painfully 
ſenlible of the adhering Duſt and Motes; and by gathering too 
much of it, might have its Action of Viſion impair d: Not to 
mention another uſe of this Corneous Tunicle, which is to ſe - 
cure the tender Coat which li:s next under it, and is very ſoft 
and fine (and which, becauſe of its pretty colours round about 
the Pupilla, ſometimes lying in cluſters like Grapes, is called the 
Urea) from growing too dry and ſtiff by being commonly ex- 
poſed to the Air, and by that means might become unfit for the 
noble Office or Uſe it is deſign'd for, which ſhall be explain d 
4. Tell me now alſo the fourth Thing requiſite ? © ho] 
As in our more acturate artificial darken'd Camera behind the 
Aperture or Hole (which in our Inſtrument is pretty wide) * 
there is placed a Glaſs. Lens, either convex on both ſides, or? Þ 
plano-convex, i. e. convex on one fide, and plain on the other, 
thro which the Images of the lucid Objects, or of thoſe that 
are illuminated, are more lively, and peytectly repreſented, than' 
they can be by the bare or naked Aperture ; So'in the natu- 
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ral Eye, behind the Aperture of the Uvea, is placed a Lenz, 0. 


therwiſe called a Chryſtalline Humour, which is very cohvey 
on both ſides, as the ſpherical Figure of the Eye requires it to 
be. And we alſo found by experience, that in order to re- 
preſent diſtinctly in our artificial Camera the little Images 
which come in thro? the ſmall Hole, there was neceſſary a very 


* 


5. Do there yet remain any ot ber Requſites than are common bj 
to the Eye and our artificial Camera ? | | 


Yes, there are one or two things more ; and, fifthly, as in 


our Camera, a ſheet of Paper, or a piece of white Linnen, or 


any other ſuch · like thing, placed oppoſite to the Hole (which 
will be. ſo much the better if it be quite white, and concave 
rather than plain, as hath been ſhown already in Queſt. 4. of 
the foregoing Chaprer) receives the painted Figures from the 
Glais Lens, and reflects them back to thoſe that look on i. 


So in the bottom of the Eye is found a whitiſh expanded Tu- 


nicle from the net-like Texture, called Reticulars or Retina, 
being alſo of a ſpherically concave Figure, which receives the 
Images that are tranſmitted through the Chryſtalline Humour, 
joynd with a certain motive impreſſion of Light, and not only 
by reflection would offer them to be contemplated by the Mind, 
if it it reſided in the Eye, but alſo continues that motive im- 
preſſion through the Fibres of the Optick Nerve ( whoſe Ex- 
tenlion is a net. like Tunicle) even to the Brain, the undoubted 
Seat of the Mind, that they may be obſerved by it, and giro 
it an opportunity of apprehending external viſible Objects; 


juſt as in our artificial Camera, not only thoſe that ſtand before 


the Paper ſee the reflected Image, but alſo others that are 
placed behind the Paper ſee it almoſt as diſtinctly, eſpecially if 
the Paper be anointed with ſome fine fort of Oil, as that of 
Almonds. - x. 


6. Explain alſo to me ( if there be any yet remaining ) the reſt of 
the Requiſites that are common to both Cametas. | 


As in the artificial one tis neceſſary to have a ſpace between 
the Lens that forms the Image, and the Paper that receives it, 


which ought to be the greater as the convexity of the Lens ap- 
8 proaches 
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proaches nearer to a plain, and leſs as the Figure of it is more 
globoſe or convex ; and as that ſpace is fill'd with pellucid Air, 


Eye, between the Retina and Chiyflallina is obſerved a ſpace 
moſt exquiſitely proportionable to the Globoſity of the Eye; 
but this ſpace” is not filled with Air only, which would not be 
able to preſerve the Bulb of the Eye (which is not ſhut up 
within ſtiff Walls, but by eafily flexible Tunicles duly di- 
ſtanced, nor the Tynica Retina in its due diſtance and expanſion) 


(uſually called the Viertous Humour :) And this pellucid ſubſtance 


Chryſtalline, ſupplies alſo) without any impediment to the I- 
mages entring in; but hath alſo another uſe, which the Air 
alone could not reach to; but this cannot well be here ex- 


plained, though it ſhall be fully ſo hereafter. 


7. You have now ſufficiently proved to me, by Reaſon, the great 
agreement that there is between the artificial Camera, and the natu- 
ral one, or the Eye ; May it not alſo be confirmed by another ſort of 
Prof? VC | 

Without doubt: We have tried to illuſtrate the ſame thing 
by an Experiment ; and for that purpoſe we cut away the 
Tunica Cornea from the fore-part of the Eye of an Ox, (becauſe 
when the Animal is dead it preſently becomes rough and 
wrinkled) from behind alſo we took a good part of the Scleroti- 
ca and Choroides, ſtill keeping the Retina whole, and then we 
law the Picture of our lighted Wax Taper, deſignedly held 
before the Eye, confuſedly drawn upon the Nina; and tak- 
ing away that it appeared diſtin and vivid upon the outermoſt 
part of the vitreous Humour, and here ( as is uſual in the 

Camera Obſeura) the point of the Flame appeared inverted : 

Then we obverted the Eye thus prepared againſt a Window 

which had a Caſement below, and then obſerv'd the Image of 
the Window inverted with the Caſement appearing above: 

Aﬀter which, placing the fame Eye in a Window oppolite to 
one ſide of our College, which was about 30 or 40 Paces off, 
we ſaw there the Image of the Porch and its Arches, as alſo the 


(which hinders not the paſſage of the uſual Species ; ) ſo in the 


but with a more thick ſubſtance, which is clear and pellucid 


doth not only ſerve thus to diſtend the Bulb of the Eye (which 
Office the aqueous Humour, between the Te Cornea and 
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but ſince you have been pleaſed to poſtpone that by your pre- 


Light, reflected from the Objects without to the Hole, and 
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Windows of the Chambers above inverted, as it uſes to be in the | 
Experiment of the darken'd Room, but it being a cloudy Day 
it was nothing near ſo vivid and accurate as it would hay 
been if the Sun had ſhone out brightly. 


— — 
3 — 


2 — 


CHAP I 


Shewing the Reaſons why, in both ſorts of Camera, 
the I mages appear in their Colours, and alſo inverted, 


1.1 * T what is it that canfeth the Figures of che Objech v 
FI appear in their Colours, and to be inverted & 


We delign'd, after we had ſhewn the general agreement 
between our Obſcura Camera and a natural Eye, to enumerate 
the remarkable advantages that this latter has above the former; 


ſent Queſtion, we will firſt endeavour to give you fatisfadtion 
as to the Subject of this Enquiry : And to begin with the lat- 
ter part firſt, The thing is very plain and evident in the fiſt 
and moſt ſimple kind of our darken'd Camera; for ſince the 
Picture or Image there formed is the effect of the Rays of 


through that Hole tranſmitted to the white Paper or Table; 
and ſince the Capacity of that-Hole is abundantly leſs than the 
Dimenſions of the Objects to be painted within, it will neceſſz+ 
rily follow, that of thoſe innumerable Rays which from every 


point of the Object are univerſally reflected, one or more of hat 
them coming (for inſtance ) from the point A towards the WW*'2 
Hole D, ( ſee Fig. II. Numb. I.) and from thence deſcending Itbe 
to 4 and A; or that which comes from B, the lower point of ſam 
the Object, to the ſame Hole D, and from thence deſcending Wit] 
to h or B, Sc. and from thence paſſing to the Plane of the de 
Paper or Cloth, it will there exhibit the Image of that point of Nan 
the Object which it comes from in an inverted poſition, the be 


upper point appearing below, and the lower one above, (8 
you may perceive by the Figure.) 2. Hur 


Of '0:PT:ICKY. ts 


75 5 Hoto do you knot that from every | Point of the luminous or il- 
fa 7 lyminated Objekt there paſſeth a Ray to every correſponding Poine 


lame Point A through the Hole D, tho it be very ſmall ꝰ 


The Firſt is demonſtrated from the Effect it ſelf ; for the 
fame luminous point A may be ſeen by ro or 20 Eyes, and 
more, let them be placed in what poſition ſoever ; and it is 
impoſſible that Viſion can be made without receiving in one 
Ray of Light; beſides thro every hole that is made round the 
fame Wall is tranſmitted a Ray repreſenting the ſame point. 
The latter part of your Queſtion muſt of neceſſity be, So that 
the repreſentation of every Point, and conſequently of the 
whole Picture will be obſcure and imperfect ; becauſe it is cer- 
tain by how much the Rays are lengthen'd, by ſo much the 


era 
rted, 


ects th 


mitted from theſe adjoyning points are confuſed with the for- 
mer ; and becauſe of the ſmall number of Rays that are taken 
in from every point, the whole Picture becomes obſcure : Nor 


ement 
nerate 


5 i there a preciſe diſtance required here, becauſe the ſame con- 
Acton "lon happens in one diſtance, as well as in another; only in a 
ic lat. nearer one, e. g. in 46 the Images is repreſented ſomething 

e ft more lively and ſtrong, becauſe there tis more cloſe and ver 

ge the gh; but if the diſtance be too ſhort, then the Figure will ap- 

ys of per to0 luminous. - 
yrs 3. But in your other ſort of Camera how do the Pictures ap- 

n the i" * | | GE 

ceſſa · They are far more diſtinctly and lively repreſented than in 

every be firſt fort, becauſe the Hole is much wider than in that; fo 

re that a great many more Rays darting from the fame point, 

s the g. A (Numb. 1.) may be taken in, and being received by 

nding be Lens, after one or two Refractions, may meet again in the 

int of fame point à (which is plainly ſeen in the Experiments made 


nding I vich convex Burning-glaſſes, in which the luminous Rays of 
f the N che Sun are gather d into one Focus or burning Point) and ſuch 
int of Na vaſt number of Rays, and thoſe too meeting in one phyſical 
„the point, muſt needs repreſent their point from which they are re- 
, (4 {MWiifted much more fully, diſtinctly, and lively. 


Hu 4. But 


pitbin? And are there not many Rays that paſi from one and the 


more they diverge and fly off: So that other ſimilar Rays e- 
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4. But what are the peculiar Conditions of this more lively ſmg 
Figures above the former &o>@þ}þ) co CES” 

Becauſe thoſe Rays that are reflected from the ſame po 
of any Object meet again in one point ſometimes nearer, ſome 
times farther off from the Lens, according to the convex 
of it. If the ſaid determinate diſtance be never fo little alter 
it makes a confuſion in the Picture; Therefore, i firſt, we ouch 
to be very exact in fitting the Paper that receives the Object | 
a convenient diſtance. Secondly, Although the Hole is ber 
much larger, than in the firſt Caſe, yet becauſe it is not as lg 
as the Objects that are to be taken in, for the fatne reaſon thy 
we have given in Queſt. 1. theſe more perfect Figures alſo 
pear inverted, even although the Object be not equal in bi 
neſs to the breadth of the Hole ; whereas in the former mar 
ſimple Camera thoſe ſmall Objects that are leſs than the Hit 
appear erect, but becauſe of their minuteneſs are ſcarce toþ 
difcern'd ; yet becauſe the Rays are refracted in their paſag 
through, it appears nevertheleſs inverted. Since alſo the poi 
of Union are caſt farther by Objects that are near, and ati 
ſhorter diſtance from the Glaſs by thoſe that are more remut 
(as we have found alſo by experience,) tis very eaſy, dy, 
to know the reaſon, Why in a ſhorter diſtance the Images d 
the Objects appear greater, in a farther and more remote d. 
ſtance leſſer, (ſtill ꝓeeping rhe ſame Lens) whereas through 
ſmall Hole without a Glaſs they appear greater or lefler, s 
you approach nearer, or go farther from the Hole, the Ob 
jets without till keeping the ſame diſtance. | 


5. Are theſe all the Circumſtances of theſe more perfect pid 


There are many more, as, 4thly, If you uſe a Lew, 0 
Glaſs that is more plain, or is a Segment of a greater Sphert 
becauſe its Focus is farther diſtant from it than if it were go 
boſe, or of a leſſer Sphere; I fay , firſt, the Cereris Parity 
repreſents the Figures larger, and the latter makes them a5 
pear leſs. And, 5hly, becauſe there is a greater force in tit 
Rays of Light that come from a directly oppoſite Object, and 
alſo paſs directly through the Lens, than in thoſe that come 


from one ſide, or from above, or beneath the Glaſs (ſince thi 


Cl 


\ all Motion the obliquity of the Impreſſion di miniſhes th 0 


orce;) and alſo ſince the Images of colateral Objects, coming 


bg 
om a greater diſtance, according to the Numbers 1, 2, 3 of 


© point 


de laſt Queſtion , are not exactly drawn, or painted down, 

ſome {ith thoſe that fall more directly on the Paper or Plane at the 

nvexiy me diſtance; therefore that theſe alſo may be as perfectly 

alter! Pelineated, both the Lens in our Camera, and the Eye with the 

e ouch bryſtalline Humour ought to be alſo direct and oppoſite to 

decem. ly, laſtly, Becauſe theſe Radii are fo collected behind 

is hen e Lens that the points 4 be are not placed preciſely in a di- 

as lang d Line, but rather in a circular one (which can't be eaſily 
ſon the emonſtrated in this place) therefore it will be much better to 
allo n the Plane that receives the Figure, rather a little con- 
in biz er, than an exact ſtraight lined Superficies. | 
4 * 6. What may we rightly conclude, at laſt, from all theſe? + 
ce oh This hath evidently enough been demonſtrated , both by 
palloriuelionlels Experiments, at the End of Chap. II. and alſo by 
e point ircumſtances that are common both to the Eye and our obſcure 
nd u mera ( mention'd in the preceding Queſtions of the ſame 
remote hapter) That the Eye is a little obſcure Camera, into which 
„ 2010, final! Images of external Objects entring by the Foramen of 
nage de pupilla, and the Rays of every Point united by the Chry- 
note d: aline Humour, being projected on the bottom of the Eye, 
rough on the Revina, are there painted juſt after the fame manner 
fer, ain the artificial Camera Obſeura: So that all things which we 


are ſo often mention'd in Queſt. 5. of Chapter I. of theſe 
antra's, may now by Subſumtion be the more rightly and 
roperly applied to the Eye, inaſmuch as there are exhibited 
|| thoſe Phænomena much more curiouſly and diſtinctly ; but 


the Obs 


piding N 


Lens, os will yet more evidently appear, when we ſhall anon 
Sphere ev, that this Structure of the Eye is endow'd with thoſe 
ere gle dvantages that are impoſſible to be imitated by Art in any 
parilu mera whatever. 3 Te 

hem ap- | 

e in hel. 


ect, and 
at come 
ince tht 
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"CHAT I 


Of the Prerogatives of the Eye, which are impiſſl 
to be imitated by Art, in making obſcure Camera 


1. \ y HAT are theſe peculiar Properties of the Eye | * 


Firſt of all this is a certain and undoubted Truth, That th 
the wider the Hole in the Camera is, and the broader and large 
the Lens that is fitted to it is, the more Rays are taken in fron 
every point of the Object, and therefore the more, meet agin 
and are united in one point nearly; fo that the point of the 
Object is the more lively painted: But care muſt be tab 
that the ſpherical Figure of theſe Glaſſes that are ſo large be 
made exactly true: But this being ſcarce poſſible to be dom 
wich wiſh'd for exactneſs, that part of the Figure that is op- 
polite to the Center is commonly more perfect than the other 
parts that are more remote from it: Hence it happens, that 
when the Margins of the Glaſſes are cover d, the Images (<> 
pecially of thoſe things that are very luminous) are far mor 
neatly and diſtinaly painted, than when the Rays paſs thro 
the whole breadth of the Glaſs. So alſo in Teleſcopes, when 
we would ſee the ſplendid Face of Venus more diſtinctly, 'ts 
very neceſſary to cover the greateſt part of the Object-glaſs with 
a Ring of Paper, ſo that in the middle of it there be left but 
very ſmall Aperture. And now, that which Human Induſtry 
is forced to ſupply in theſe artificial Machines, ſometimes by 
leaving a great part of the Lens open (through which art 
tranſmitted the Figures of the Objects) when the Object is [cb 
luminous, and by leaving leſs of it open when it is too light; 
I fay, that the portable Camera of our Eye performs this of i 
ſelf when we know nothing of it, whilſt it contracts the fe 
ramen of the Pupilla at the appearance of a more ſplendid Ob- 


ject, and dilates it when the Eye views one from _ 
— 9 1 95 f 


-w Rays are reflected: Which may plainly be ſeen, if a Man 
ooks earneſtly on the Eye of another Perſon ( eſpecially a 
voung Child) or on the Eye of any other Animal, as for In- 
iance a Cat's, whoſe Pupilla about the Evening, when *tis 
\moſt dark, is very much dilated, but if a Candle be ſuddenly 


— 


nd will appear not one fourth part ſo wide as before. 


2. But from whence hath the Pupilla that Spontaneous Contra- 
um and Dilatation? 3 


Without doubt it is cauſed by this, That the Uvea Tunica, 


: ing perforated in the middle, and reflected inwards, is a 
hat the BMW ucular Subſtance, and compoſed of Fibres fit for motion, 
d g rich may be contracted and relaxed; and which are perhaps 
in fron WW orbicularly diſpoſed, that being contracted they make leſſer 
et agan WW" ircles, and conſequently leſſen the Hole, viz. while the light 
t of the eig more ſtrong and copious, falls either on the bottom of 
e taken be Eye, or on the Urea itſelf, and there create ſome pain; 
arge be b remove which the animal Spirits flow immediately into the 
e done dea, and by ſhortning them contracts the Hole ( ſee Eg. III. 
t 18 cp. nb. 1.) And on the contrary, when in the Evening the 
e other joht is weaken d, and affects thoſe Fibres leis (Numb 2.) they 
s, that their elaſtick Force, relaxating themſelves, do again enlarge 
zes (>: e Hole, whilſt we in the mean time are inſenſible of it: But 
ar mot though we cannot preciſely explain the way how this is done, 
s thro er the thing is plain and evident, fo that the Senſe of Feeling 
when s manifeſt in the Eye, which the artificial Camera wants; and 
ly, us bereſore tis very neceſſary that, by the help of the Spectator, 
aſs wih Ahe force of the Light, when it is too ſtrong, ſhould be tem- 
ft but: rd, by covering the Margent of the Glaſs all round, which 
_—_ y this means cauſeth the Light to paſs thro* in a ſmaller com- 
mes | EE bets ay a 8 
ich are „ 5 R 

t is l 3: Mbich # the ſecond Advantage that the Eye hath * _ 

o light; When the Object reflects its Rays at a ſmall diſtance, the 
nis of it Class remaining flill in its place, the Table on which the Pic- 
the Fr ure is repreſented muſt be moved a little back; or keeping 
id Ob- hi; immoveable, the Lens muſt be removed and placed ina 
ich but Tube without oppolite to the Object; and this again cannot 
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ought nigh to the ſame Eye, the Pupil will be contracted, 


be 
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270 of OPTICKS 
be done by the Camera it ſelf, but by ſome Stander. by, or Spe 
Rator, if he deſires to have the Image appear more diſting, 


ly. The ſame thing muſt of neceffity be done in the Eye, 


we would ſee the Figures of remote Objects, and thoſe thy 
are near equally diſtindt. But becauſe there is not a Spe&y 
to perform either of theſe Requilites, viz. either to draw ba 
the Bottom of the Eye of the Retina in ſeeing Objects that a 
near, or to bring the Chrytalline Lens forwards in beholdiry 
remote Objects; therefore the Eye it ſelf performs either on 
of them or both, being excited to it by ſome particular Sen, 
tion, when the more confuſed repreſentation of the Object d 
termines it ſo as to receive one more diſtinct. 


4. But by what means, or after what manner is this Deum. 
nation ? SP ö 
The Proceſſus Ciliares , which on every fide ſurround the 
Chryſtalline Humour (ſee-Fig. IV.) and communicate with it 
Tunica Uvea, if they are not the only cauſe of this Variatin 
yet they ſeem at leaſt to claim the chiefeft part in the Wat, 
viꝝ both becauſe when they are ſhortned by a muſcular C- 
traction they draw back a little the Chryſtalline Lens townk 
the inner part of the Eye; and alfo (as others ſuppoſe) by tl 
very Contraction of the Ciliares the Figure of the Chryſtaline 
is a little altered, and made fomewhat more plain, ſo that& 


ther way the hindmoſt part of the Lens is moved a little furthe 


from the Retina, and in the Relaxation of the Ciliæes is agi 
brought to it. Nor ought that quite to be deſpiſed which 5 
cob Rohalt writes in Tra#. Phzſ. Part I. Chap. XXX. N“. d. 
where he attributes this Mutation of the Eye to the extent 
Muſcles, whoſe chief Office otherwiſe is ſuddenly to turn tis 
Bulb of the Eye to behold the Objects, as we ſhall hereafte 
fully demonſtrate. For ſince four of theſe Muſcles are direct, 
and two oblique, this Worthy Author ſuppoſeth , That tit 
Eye in beholding remote Objects becomes more plain, thut 
four direct Muſcles acting at the fame time, and bringing tt 
Retina nearer to the Chryſtalline Humour, where it preciſe 
meets with the Rays reflected from every point of the far d. 


ſtant Object: But when we look upon an Object that is ve 


near, he ſuppoſeth that the Eye is extended'in length by the 
| | | Action 
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action of the two oblique Muſcles which ſurround it and 


"Ir Spe EY 24 | 

15 contract it obliquely and tranſverſly, fo that the diſt 3 
— js between the Chry ſtalline mor and the Ss 5 
ſe the little greater, whereby the Rays that proceed from one point 


of the adjacent Object are again collected into 
Point in the Reina. r 2 Phyſical 


5. But are there not ſome Men, whoſe Eyes are not aſſiſted e- 


hat ae 
holding “ & ebeſe natural Helps co ſee diftintily theſe Objettt that are ei- 
her one ber near or far diſtant ? | "= EI 


Jes; and firſt if we conſider thoſe Objects that are either 
rery far diſtant or very near, in beholding them there is a 
common Defect in all Peoples Eyes; nor did it ſeem meet to 
the Divine Creator and Former of the Eye to endow it with 
theſe: Properties, but eſteem'd it ſufficient that thoſe things 


nd 
Ui 4 diſtance and about us, and from which either ſome Good may 
1m. expected, or ſome Miſchief feared. Burt there are alſo ſome 
Wak Men, in whoſe Eyes, either by ſome defect of Nature, or of 
** 0d Age, the diſtance between the Chryſtalline Humour and 
4 Retina is ſo little (as in the Myopes ;) or ſo great ( as the Presby- 

. 4) that none of the natural Helps,mention'd in the foregoin 


Neefion, will be ſufficient to render the fight of the former 
nddiftinct at a diſtance, or that of the latter near at — : 


2 Wherefore in this caſe help is to be ſought from Art, in the 
* =_ caſe by uſing Concave, in the latter Convex-Glaſſes 
lich 7: pectacles ; of w ich more hereafter in its proper place. 

N. 6: 1: there any other Advantage that the Eye has beyond the arti- 


ial Camera ? 


1 hath alſo a third: For this is obſerv'd in the artificial ca- 
era, That ever and anon one muſt be forced to turn the 


e direct "Fs 
"hat &! | laſs Lens . to thoſe Objects we deſire to ſee. moſt di- 
_— nct and perfect, which is to be perform'd by the Hand, and 
ing th Tue, not without ſome trouble and tedioufneſs: Which 
perle the natural Camera is moſt admirably provided for, having 
\ far d. E ray 17 15 on the outſide of its Bulbous Part 6 Muſcles, 
ij yer * tne help of which it is rolled about with incredible ſwiftneſs, 
\ by th metime upwards, ſometimes downwards; ſometimes towards 
| the 


ſhould be perceiv d by the Viſual Faculties that are at a mean 
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Ws -. Of OPTICKS. 
the Right Hand, ſometimes the Left ; ſometimes obliquely up 
wards, ſometimes obliquely downwards, even when we plete 
yet very often when we don't perceive it, (ſee Eg. V.) n 
which the Muſcle A being inſerted above to the Bulb of the 
Eye, and connected at G with the Optick Nerve, which hay. 
ing its Belly inflated by the Influx of the Animal Spirits, and 
conſequently ſhortned as to its length, lifts the Eye direct 
up; from whence it obtains the name of Levator or Attollem 0. 
culi; to which there is placed oppoſitely below the correſpond: 
ing Muſcle B, from its uſe called Deprimens Oculi, becauſe i 
draws down the Eye: Cn the Right Hand is placed the Mu 
cle C, and on the Left Hand D; the former of which draw 
the Eye inwards, and is called Rectus internus ad ducens ; and 
the other Rectus externus abducens. E is called Obliquus Externy; 
but F the Obliquus Internus, paſſing with its Tendon about the 
internal corner of the Eye, and in a kind of Pulley ſhewsthe 
wonderful Skill and Contrivance of Him that formed this glv 
rious Machine. | 


7. Pray will you explain to me, a little more diſtinftly, this 
Aſſertion. 
If the Contrivance and Structure of the artificial Camera dl. 


( rmed 
iples 
7 be Ul 
ind Inc 
nro AA 
them 
ro! all 


We v 
berefor 
the In 
the bo 


ſeura did demonſtrate Ito every Spectator, as we have abo BW whic 
ſhew'd, the Artifice, Art, and Skill of its Inventer, certainly MiW* Ray 5 
the much more hdvantagious Contrivance of the natural Eye, mg in 
imitable by no Human Art or Skill, and therefore which can e Figur 
much leis be ſuppoſed to be the reſult of the Operation of any actions 
Brutal Plaſt ick Power, or I know not what Vegetative Soul, Phyſica 
Formative Faculty devoid of Reaſon and Council, or to the ours « 
yet leſs accountable Influences of the Planets or Stars, or to the 1 158 

G 


neceſſary Energy of Nature; all this, I ſay, being fo, we ought 
not to attribute the Contrivance of the leaſt part of this admirs 
ble Engine to any thing but to the All-wiſe and Almighty Crea- 
tor of Heaven and Earth ; who did not only firſt of all contrive 
and compleat this Stucture of the Eyes of the firſt Individuals 
but doth daily produce innumerable ſuch, and thoſe equally 
various; for every kind of Animals hath ſomething peculiar in 
the Structure of this Organ; and tis well known the num. 


ber of theſe ſeveral kinds is vaſtly great ; or rather hath 2 
N . orm 


confuſi 
th the 


rawn or 


2. And 
le Buſin 


By no 
al Came 


GO Are Kͤ ay 


ples of all Animals, which are ready in due time and place 
) be unfolded and extended by the means of the Genial Heat 
ind Incubation of the Mother, and by that means produced 
go Act; always ſuppoling that the firſt Stamina or Principles 
f them were originally created by GO D, and attended on 


iro? all their ſeveral Stages by His Power and Providence. 

. nu 3 
it WS > 

| CHAP. V. 

( | WES? . * 

: Of Viſion Simple and Direct. 
AN you therefore now explain to me what Viſion #, and in 
" what it conſiſts 9. | | 


We will try and make the thing as plain as it can be: 1ſt, 
herefore there is required the clear and diſtinct Repreſentation 
| the [Images or Species of the enlightned Objects to be made 
the botto n of the Eye by the help of the Chryſtalline Lens; 


. 

« I Which means there is produced an Union of the innumeras 
p e Rays emitted from every luminous Point ( ſee Fig. XII.) 
„ring in by the Pupil (two of which are only expreſs d in 


e Figure to avoid confuſion) and this after two or three Re- 
actions hereafter to be explain d: Which Union is made in 
Phyſical Point, that the Rays may moſt vividly expreſs the 


' dlours of the Object. And thus alſo all other Rays com- 
e from any other Point of the Object are united, but in 


confuſion 5 by which means the entire Image of the Object, 
th the various Colours of all its Parts, is moſt diſtinctly 
rav or painted. 


Ve | 
„ 2. 4d 4 this. Repreſentation of the Images of the Objets the 
U ole Buſineſs of Viſin?ꝰ? e . 

i 2 1 | 3 _ 
« By no means; for as much as this happens alſo in the arti · 
ly ul camera, which yet cannot be ſaid to ſee any more than a 
ed LE Oe dead 


\rmed them all in the ſeminal Rudiments, or generating Pyin - 


fferent and diſtinct Points of the Retina, without any manner 
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. I 
dead Eye, in which the Species are painted after the fame mu iz... c 
ner, nay nor even in a living one, which ſo far differs noth bare 
from a dead one, as has been ſhewn already; 2dly, Ther- Ratio 
fore there is required in the next place a Continuation of thy bow! 
lucid Repreſentation, which being communicated to the Opt i 
Nerve, probably by the Motion of the ſmall Fibres and Thru our 


| of the Retina, is by that means carried to the Brain, and in ation 


preſs'd upon the common Senſory, in which the reſiding Ai. rigin: 
mal Spirits do perceive the Impreſſion thus corporeally mal; Hane 
that is, they are diverſly agitated; as ſometimes inclining u and 
wards towards the perceiv d Object, they are carried into i hom 
Nerves and Muſcles which determine them, to purſue and emu equat 
that Body; or ſometimes being perhaps turned perfectly be 14: 
(the Impreſſion being either unuſual or ungrateful) they lich 
recourſe to other Nerves and Muſcles, which diſpoſe the H be 
to avoid the Object perceived, G. And this by long u bereſo 
conſtant uſe they come to do with incredible celerity : Andthy 
we judge to be the Caſe in Brutes, and in Man alſo, on fudig 
Emergencies, when the Mind being employ'd in intenſe$ 
dy, Meditation, Gc. an Horror ſometimes invades the whal 
Body from the ſudden fall of the Leaf of a Tree, or ſome ſid 
thing near his Eyes; which oftentimes makes a Man tart 
fore his Mind can know the cauſe of ſuch an Appearance; & 
when a Man ſtarts back and ſhuts his Eyes upon the too oa ercepti 


approaching of one's Finger towards them, before the Ot, i. 


tion of his Mind can convince him there is no danger. Mi az w 


3. Therefore to the Perfection of Human Viſion there ſeem "0 my; 
Jet ſomething farther neceſſary ? n mphicite 


3 | 4 en ſee 

There is ſo : For neither the Reception of the Species in Hains to 
Eye, nor the Material Perception of thoſe Images in theÞ s I 
can render the Senſe of Seeing perfectly compleat, as it 3 ind tha 


nerally and ordinarily exerciſed in Rational Creatures: But tt nuſt (pe 
is required again, 2dly, a Mental Perception with true InWherefor, 
nal Knowledge and Conſciouſneſs of the Impreſſion which u beaſts ha 
ally produceth ſome Judgment conſequential thereupon. 19Worms « 
for inſtance, When we ſee a Man at a diſtance before us, # elpect o 


coming towards us, we don't only receive the Image of Mad anc 


Shape and external Appearance in our Eye, and by meim rhich h 
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u- che Optick Nerve have it communicated to our Brain, and 
ng have a Motion thence excited in our Animal Spirits; but our 
er Rational Soul alſo being affected with this Appearance (which 
bow it is done we cannot ſay, but muſt refer it to the Divine 
tick ill and Pleaſure, and to that Law which he hath eſtabliſh'd 
can our Natures, which Courſe we ought to take in the Expec- 
1: tion of all other Natural Effects when we trace them to their 
Ati rigioal Cauſes ) thinks and determines ſeveral things: As for 
ce BE: ance, what we fee before us is a Man of ſuch Stature, and 
. and ſo Cloathed, and about ſomany Paces diſtant from us, 


hom when come cloſe to us we know to be our Friend or 
Acquaintance, and accordingly we ſalute him, ſhake him by 
he Hand, and enter into Diſcourſe with him; none of all 
hich can be ſuppoſed to be in Beaſts, by thoſe who allow em 
o be without Underſtanding, Reaſon, and Judgment. And 
herefore Ariſtotle expreſſeth himſelf very well in Prob. 3 3. Se; 
I. when he faith, à vs d&, 6 v8 ani; | The Mind that ſees 3 
Ihe Mind that hears, &. "7 


4. It 5 not from hence that the Modern Carteſians dem dll 
enſe, and conſequently Seeing to Brute 2s 
| ſuppoſe ſo ; and they are right enough if they mean by it 
ch a Senſe as is in Men, viz. Senſaion joyn'd with Mental 
erception and Rational Judgment; but they cannot be in the 
ight, if they take the word Senſe in the fame Significati- 
n as we did above in Queſt. 2. For they ſeem to run into a 
allacy, as the Schools ſay, 4 didto ſecundum quid, ad dictum 
Iliciter, while they conclude, That becauſe Brutes don't ſee as 
en ſee, therefore they don't ſee at all; for thoſe that will take 
deins to read the 66th Epiſtle of the Firſt Part of Dr. Henry 
vr's Letters to Des Cartes, and his Anſwer to it, p. 189, will 
ind that Cartes was of another Opinion; who ſays, That we 
nuſt ſpeak with the Vulgar, but think with the Learned; and 
herefore ſince it ever was and is the receiv'd Opinion that 
deaſts have Senſe, tis indiſcreetly done to change the common 
urms of Expreſſion, which they need not be obliged to it 
eſpect of their Hyporhefis ; but they would certainly be thought 
Mad and Ridiculous who ſhould deny Seeing to thoſe Animals. 
Which have Eyes fo well fitted for ic, and therefore they _ 
„ _ 
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9 of OPTICS 
better ſay that Brutes do See, Hear, Se. though not aſter 
the ſame manner, and with ſo great Perfection in ey, 
reſpect as Man doth, who ſuperadds Cogitation and Jus, 
ment, &c. by which means their Notions would be much 
more eaſily receiv d. 1 ST: 


emo 


8 8 


CHAP. VI. 
Of the Viſion of Lizht, Colours, Shadows, &c. ; 


1. IN what doth the Viſion of Light confift, or what it it . f 
Light ? Wo N 


When ſome lucid Body, or which is luminous by its om ppoint 
Native Light, is placed before our Eyes, its Rays being uu Organ 
mitted to the Reini, do ſhake or move its ſmall Fibres or Thru Nich or 
by their proper Rectilinear Pulſe or Motion, and conſequenii hat on 
continue that Motion, firſt in the Optick Nerve, which 3 ents | 
Collection or Bundle of thoſe Fibres, and afterwards to H vhich 
Brain; which Impreſſion being obſerved, or the Mind excite 
by it, makes a Judgment about that lucid Object, as being the 
Cauſe of that Impreſſion or Affection of the Brain, and preſent 
ly attributes to it what it receives there, and this by ſo cor 
ſtant a Law, that when there is a like Commotion of the 6 
brilæ of the Retina, made in the Eye by ſome Intrinſick Caul 
or by an External one devoid of all Light ( as for inſtancy 
from ſome Diſeaſe in the Eye, by its being rubb'd, preſs, 0 
ſtruck in the Dark, appears and is vulgarly ſaid to emit Spart 
of Light, rho? no ſuch thing is ſeen by the Eyes of others} 
That Affection is ſo impreſs d, that it appears to be without tit 
Eye, and makes us think that there are Sparks of Light, wü 
there is in reality no ſuch thing. : 


2, N 


ery 2. But how can our Mind, being her ſelf Incorporeal and Spiritual, 
dr. ive choſe Corporeat Impreſſions ; and whence is the neceſſity of 


ferring thoſe Affections which are perceived within the Brain, to 
boſe Objects which occaſion d them without ? £ 


To this I can only anſwer, That tis in vain to ſeek for Rea- 
ns for things that depend upon the ſole Will of the Creator, 
which yet muſt be ſuppoſed to be the Caſe of this wonderful 
nion of an Immaterial Soul with an Organical Body: For 
hough indeed the Animal Spirits ſeems probably to be the Vin» 

um and Medium by which the Organical Body is connected 
o and acts upon the Soul, and this upon that; yet ſince theſe 
\nimal Spirits themſelves are Material or Corporeal, it doth 
ot appear how one Principle can act upon rother, unleſs we 
ave recourſe to the Almighty Will of GOD, which ſeems to 


pointed that upon the Actions of External Objects on the 
Organs of our Body, and the Animal Spirits there reſiding, 
bch or ſuch Cogitations ſhould be excited in our Minds; and 
at on the other hand ſuch Cogitations, Volitions, and Judg- 
vents being freely raiſed in our Minds, the Animal Spirits 
which are always in motion) ſhall be ſo determin'd as to make 
be Body act according to ſuch Volitions. 


3. But doth it not look abſurd, in Natural Things, to fly imme · 
Lately to the Wall of GOD, when we enquire after their Natural 
uſes only 2 | 


We don't at all deny, but that there may be Natural Cauſes 


which the Deity makes uſe of in producing thoſe things 
vhich we call the Effects of Nature: But always to do 
, and never to have recourſe to the immediate Will of GOD, 
you'd infer an infinite Proceſs, and contradict the very prima- 
and chief Intent of Phyſicks, which is to bring the Mind of 
an, by various Mediums, as Second Cauſes (which may be 
ound throughout the whole Courſe of Nature) to confeſs and 
knowledge the Firſt Cauſe. Therefore aſſoon as we come 
o the Firſt, we come to acknowledge and acquieſce in the 
Divine Will of GOD, and bring that as a Reaſen; i.nce, 
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ure connected them together by a certain Law, and to have. 


oupht after in Phyſical things, b. e. the Natural Mediums 
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e. g. no Phyſical Cauſe can be given, or ought to be requir d 
of the Materia Prima and its Exiſtence, of the Motion alg 
firſt impreſs d on it, and transferr'd from one part of it to ang.” 
ther; alſo, of Time or Duration, Ge. becauſe they wholly de. 
pend on the Will of G OD, nay they force and compel u 
even when we are unwilling, to acknowledge that arbitrary 
Cauſe, eſpecially in the Union of two things ſo unlike one ang; 


ther, as are the Soul and Body; the mutual Correſpondeneg 


of which are impoſſible to be explicated by any Natural Meam 


or Cauſes whatever. 


ts Therefore, becauſe we refer the receiv d and perceiv d Hedi 
of Light in the Brain backwards to a certain place, à to ies Fans 
rain, doth that depend only upon the Divine Mill and Inſtitution? 


Indeed this is my Opinion: And therefore for that Endi 


is ſo ordain d, that we may as often as we pleaſe, and upon :, 
ny occaſion diſtinctly and perfectly perceive the Preſence d 
things placed without us: Altho' it may ſometimes happe, 
that judging according to this Rule we may either ſee the Light 
in thoſe Bodies which in reality have no Light, (as for inſtan 
when we look on the Moon we ſuppoſe ſhe ſhines with her 
own native Light, which ſhe is as deſtitute of as a Walls, 
which only reflects the Rays of Light, which it hath receive 
from the Sun, to us ; ) but theſe are only Obſtacles chat r. 
lect the direct Rays of the Sun (otherwiſe inconſpicuous) to out 
Eye; or ſometimes we may attribute that Affection of Light 
to thoſe places in which there is not any Object in the leal 


that can emit any ſuch thing to our Eyes, 


: F. But what are we to think then of Colours 


hecauſe Colours are nothing elſe but the Light variouſſ/ 
modified and weaken'd, therefore that which we have faid df 
Original and Secondary Light muſt alſo be underſtood of thele: 
But becauſe that the modified Light of any Object produceth 
certain Aﬀection in the Brain, for any one to ſuppoſe that 
there is alſo ſomething like this in the Object it ſelf.is equally i 
precarious, as if any one feeling himſelf pain'd by the Punc: 


ture of a Needle, ſhould imagine that there is alſo ſuch a Pa 
Lon in the Needle that hath prick d him; when in the hy 
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of that Needle, not any pain, but only the remote cauſe of 
that pain is found: Juſt ſo that Affection obſerv'd by the Mind, 
which we call a Jelow, or Green, or a Blue Colour, can no o- 
ger wiſe be referr'd to the Object, but only as there may chance 
obe found ſuch a kind of Aſperity or proper Diſpoſition of 
the Pores of the colour d Body as is fit to abſorb and reflect 
be Rays of Light after ſuch a peculiar manner; but in the 
nean time the Mind, being accuſtom d to ſuch Senſations, ima- 
vines that that Affection which it feels, is in the Objects; even 
hough ſhe be convinced by the moſt evident Reaſons that 1 e 
adpes falſe in this point: Juſt as when one is knowingly de- 
ived, and knows very well the cauſe of the Deception, whilſt 
x fees the Image of his Face appear behind a Looking- glaſe, 
vhen in the mean time he moſt certainly and evidently knows 
here is no ſuch thing there: The Reaſon of which is, That 
Dirine Providence had rather we ſhould be deceived in a few 
Dain things, than that we ſhould want the Rule in other in- 
umerable and daily Occaſions, whereby we may rightly 
udge that the Object is really in that place from whence the 
Rays of Light are reflected directly to our Eye. 
6. But hom % it that we ſee Shadows ? | 
We don't fee them per ſe, but only per accidens, ſeeing that 
he Images of thoſe Objects that are near to us, and illuminat- 
vith the Rays of the Sun are preſented to our Eyes; but thoſe 
laces that are dark or ſhaded we can ſee but very obſcure- 
y, or not at all: Juſt after the fame manner, as when we ſee 
here is nothing in a Tankard or Purſe, becauſe we. receive no 
mage in our Eye of theabſent Wine or Money. Which al- 
015 the true and genuine Reaſon, why we don't ſee the Air, 
altho? it is made very luminous by the Sun, yer ſometimes we 
an very diſtinctly ſee a ſmall part of it between two ſhaded 
places, (as for inſtance, when it enters by a Chink, or by fom2 


tber narrow Paſſage into any darken'd place) becauſe the 
a Phecies of this ſmall Light is form'd in the Bottom of the Eye, 


detween the parts of the ſame Bottom that are not taken up 


1 wh 
: Nrith any luminous Species; whereas in the former Caſe the 
of hole Bottom of the Eye, being every where equally filled 
it Uh the illuminated Air, can exhibit to the Soul, that reſides 
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„ 
in the Brain, no part in a different and diſtinct motion from 
the reſt. | 


7. Perhaps you'll ſay the ſame of Tranſparency and Opacity, vn 
That Opacious Bodies are feen per ſe, but Tranſparent ones by gg 

Without doubt : For Opacous Bodies reflect the Rays df Of th 
Light (which they have received from ſome other luminay 
Body) to the Eye, and do poſitively imprint their Image inthe 
bottom of ir, from whence tis continued to the Brain: By 
Pellucid Bodies, qua talia, tranſmit the Rays of Light vid Dos. 
they receive from another Body , and don't reflect them y The 
the Eye, and therefore tranſmit their Images neither to rid, - 
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1 Eye nor to the Brain; whence, by the defect of ſuch an ln. WP! ſome 
. preſſion, the Soul judges the preſence of tranſparent Objet, o © | 
which ſhe in reality and poſitively don't ſee. | amera 
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8. Ter we can ſee Glaſs, Water, Chigſtal, and ſeveral other i ben t 


lucid Bodies, and Poſitively too. ur: A 


You urge that rightly ; therefore I made that Diſtinctin Dhyects 
that Pellucid Bodies, qua talia, can't poſitively he ſeen, becuſ WA Exp. 
there is perhaps no Pellucid Body in Nature to be found (ien P 
you except the Air which is the very Subject of Light) which 
is not in ſome meaſure Opacous, and therefore as it is ſome- 
rhing Opacous, it doth at leaſt reflect ſome of the Rays tothe 
Eye; and conſequently the Figure of it, tho ſomewhat ob- thon. 
ſcure and imperfect, is tranſmitted thro? the Eye to the Brain, Pear, 
and thus it is poſitively ſeen. But the Air is wholly tranſparent ll Lig 
and pellucid, and therefore doth tranſmit directly all the Ry IF 
which it hath received from the Sun below, viz. in the Night 
time: For ſince the Air is the Vehicle of the Light, and Sud Tha 
ject of the Rays, : e. of thoſe Etherial Lines that paſs in a r. e! be 
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_ Qtilinear Motion from the Sun, thoſe Nights when the Moon mots 
gives no light, and the Atmoſphere is depurated by the late fall Melt; at 


of Rain, or Snow, the Air looks exceeding dark ; 6. . f * 
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proper ſpeaking is not ſeen at all; per ſe. 
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CH AP. VI. 
Of hy Chief C onditions requiſite for Direct V. iſion. 


. \ y HAT are thoſe Cmditions requiſite for a Dire Viſion 3 


The 1 is, That every viſible Object ought to be either 
ucid, h. e. to emit the Light from itſelf, or be made luminous 
y ſome other lucid Body, b. e. to reflect the Rays of its bor- 
ow'd Light. This is evident from the Eye's being an obſcure 
amera ; and in obſcure Cameras, by Night, we can ſee the 
igures of no external Objects, but in the Day-time only, 
vben the oppoſite Objects reflect the Diurnal Light of the 
ir: And thoſe Images are painted much more lively, if the 


{ s Experience hath taught; for the Rays of Light are as ſo- 
60 Pencils, that paint Images of things in the Eye, juſt as 


artificial obſcure Cameras: Therefore when theſe are want- 


1 ng the Picture diſappears, and this being wanting, no Im- 
the reſſon of it can be carried to the Brain, and conſequently no 
fy ihon can be made. Hence alſo in the dark all Colours diſ- 
in ppear, and all things look black; h. e. they are depriv'd of 
e l Light and Colour, and ſo are wholly inviſible. | 


2. Phat ij the ſecond and third Requiſite 2 


That the Object be not too little; the true Reaſon of which 
ny be known from hence: Generally the Image of every 
Object, in the obſcure Camera, is much leſs than the Object it 
lt; and indeed (which we have taught in Queſt. 4. Chap. I.) 


he more globoſe or convex ; ſo that by the Chryſtalline Lens 
df the Eye, which is very globoſe, the Species of every Ob- 

is painted in the Eye a thouſand times leſs than it is, Hence 
Fe may readily conclude, that if the Object be too little, as 


/ 


Objects be immediately and directly illuminated by the Sun; 


omuch the lefs by howmuch the Lens, that is made uſe of, is 
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the 3d Requiſite, That the viſible Object ought not to be ty] 


the Eye; or if being a thouſand times leſs, and it be Place 


potheſis, which is the leaſt of all, are diſtant from the Ea 


for every Semidiameter of the Earth is equal to 3440 Mils; 


than the vaſt Globe of our Earth, Hence alſo, altho a Mu 
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for inſtance, leſs than the Point of a ſmall Needle, its In, 
that is taken in at the Eye muſt be a thouſand times leß 
and therefore inviſible. The fame Reaſon may be given fy 
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remote: For ſince we have obſerv'd in the obſcure Came 
that the Images or Pictures of the Objects appear ſomuch the 
lefler, by howmuch the farther diſtant they are; it is. the ſim 
thing, whether the Object be larger; as for inſtance, as broy 
as one's Thumb, if it be placed a thouſand times farther fron 


very near the Eye; for the Species, or Image of them bo 
painted in the Eye, will become inſenſible. 


3. But we fee the Stars by our Eye, alebo they as "at an iv 
menſs Diſtance 7 Th 1 
That is true; and the fixd Stars, according to Hebos Hy: 


14.000 of its Diameters, h. e. 48160000 Engliſh Mia; 


Therefore the Viſual Faculty ſeems to extend itſelf immenly, 
and that there is nothing too great for it to behold. I anſve, 
That it is fo indeed if we add this one thing; That no 0b 
ject can be too far diſtant from the Sight, if its Bulk be i 
proportion to its Diſtance. Hence the fixed Stars, althouph 
their Diſtance be incomprehenſible, are yet conſpicuous and 
perceptible by the Sight, becauſe their Bulk is alſo immenk 
and incomprehenſible ; ſince the leaſt of them, which weſe 
with our naked Eye, is ſuppoſed to be 9 times greater, at leal, 
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can ſcarce be diſcern d by the naked Eye at 4 Miles diſtance, 
yet ſome of the higheſt Mountains may be ſeen at the diſtana 


of 80 Miles and more, eſpecially at Sea, | 
4. Pray tell me alſo the fourth thing requiſite to Diref Vifun ? 


That is this; That the Object to be ſeen muſt be place 
before the Eye, not behind it, nor too much abliquely on oi 
ſide: For altho' ſeveral Objects that are placed before the Eye 
within the Right Angle B A C, (Eg. VI.) and conſequent 


in the Eye, do alſo at the fame time repreſent their Specics d 
Z Images; 
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ve rages ; yet Experience teacheth , that the Images of thoſe 
6, What fall directly, and as it were perpendicularly qu the Lens 


be Pictures of thoſe Objects that are in an oblique poſition 
wards B or C: Wherefore in the artificial obſcure Camera's 


2 | 

he e Glaſs Lens ought to be turned towards thoſe lateral Objects, 
you would ſee them diſtinct ; bum the natural Camera or Eye 
therefore made fo voluble, that it may eaſily be directed and 
rra'd to any Object: For ſince the Impreſſion of Light is 
ade only in ſtraight Lines, and that the Rays which come 


om Objects very much oblique, as from D, and eſpecially 
om thoſe that are placed behind the Eye, in E or in F, can't 


umour ; nor if it were in the artificial Camera, could they 


each the Glaſs Lens, and thro it be impreſs d or painted on the 
* loth or Paper; from whence therefore it follows, that no 
nge oc Impreſſion of ſuch ay 2 could ( without this help) 
ae tranſmitted to the Brain, and conſequently they could not 
3 E ſcen. . | 8 

. 5. Is there not a fifth Requiſite yet required for the Perfection of 


Dieck Viſion?” f 


0 There is ſo ; and this is chiefly, that between the Eye and the 
Ned there ought to be interpoſed no Opacous Body; for if 
nie Opacous Body G be placed before the Object A, the direct 
nl W275 being carried on towards the Pupil of the Eye, falls on 
ebe Opacous Body G, from whence they are reflected back 
al ain, and are hindred from entring into the Pupil : Nor does 


t differ at all, whether che faid Opacous Body be placed with- 
ut the Eye, as in the Caſe above-mention'd, or whether they 
row within the Eye, v. g. under the Cornea, as Suffuſions, 


the Cornea, from coming to the Chryſtaline and Bottom of the 
Eye; and which being taken up dextrouſly on the Point of a 


ace olden Needle, and drawn the contrary way from the Fora- 
one Winer of the Pupilla, by that means the Sight is preſently reſtored, 
16 eczuſe the Rays being now rendered capable of freely pervad- 
* ing the Chy ſtalline can impreſs the Image of Objects on the 
30 * 0 ot 3 


ting. 


13in A) are much more accurately and diſtinctly painted, than 
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6. What 5 the laſt Condition requiſite ? | 
We may add in the 6th place, That the Eye ought not t 
be affected with a greater Light than that which comes fran 
the Object to be feen. For this is common to all our Senſs! 
that after they are affected and taken up with a ſtronger Ih. 
preſſion, they cannot preſently perceive a weaker: For the 
ſmall Fabrilæ being already vehemently agitated, cannot be 20, 
fected with a weaker Motion, or at leaſt not ſenſibly, becauſ! 
the former drowns it; and this is the Reaſon, why we dont 
fee the Stars by Day, tho they ſhine then and project the 
Rays to the Spectator's Eyes; and this ariſeth from no defer 
ol any of the five former Requiſites, but only becauſe the 
ſtronger and brisker Light of the Sun doth more vehementy 
move the Fibrille of the Retina, than the weaker Light of the 
Stars can, ſo that the latter is hardly ſenſible. But if the yt 
be placed at the bottom of a deep Well or Pit (like that at the 
Obſervatory at Greenwich or Pars) the Stars may be ſeen in 
the Day as well as in the darkeſt Night. \ 


. 


CHAP. VIII. 
Of the Viſon of Figure. ; 


1. H OW #4 it that our Mind diſcerm and judgeth of the k 
| gure of Corporeal things ? | © 


If the Mind reſided in the Eye, and was itſelf furniſhd with 
Eyes, it would then ſee the Figures and Images of external 
Objects, painted in the bottom of the Eye, after the fame 
manner as we ſee them repreſented on the Paper in our artificil 
Camera, and thence would alſo judge of the Figures of the 
Objects tranſmitting theſe Images into the Eye, by the help of 
the reflex d Light, after the ſame manner as we, in our art- 
ficial Camera's, by a certain general Rule, conclude, from the 


| Species or Images there painted, of the Figures of thoſe * 
t 


OFT ACK 3 
hat tranſmit theſe Figures through the Len. But fince'tis 
rrain that ſbe reſides in the Brain, and cannot therefore, 
properly ſpeaking, ſee thoſe Figures received in the Eye; 
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* fore theſe Pictures join'd with a certain Motion of Light , 
"m GC ; f gat, 4 
X tranſmit through the Optick Nerve to the inmoſt Cells of the I 
brain this ſome bow Figurated Motion, which being percei- al 
1 ved, the Soul forms its Judgment of the ſimilar Figure of the 11 
le 2. But our Mind is very often miſtaken in this her Judgment. 0 
at ; N | | 11 
4 That we can't deny; yet ſhe never errs when the Object 1 


3s erect, and directly oppoſite to the Eye, and at a convenient th 
Diſtance from it ; ſo that the Axis of the Eye be perpendicu- 


m directed to the Middle of the Object, and by this Means 
r paintetb, in its Bottom, an Image every way diſtinct, and in 
1: 7 roportion to all its Parts: But when the Poſition of the Ob- 
ed is too oblique, or too remote, it repreſents the Image 


ſomewhat conſufed, or contracted and diſtorted: But it is not 
the Mind that miſtakes in the Reception and Perception of ſuch 
an Image, (for in Reality it receives it, and perceives it as ic 
is; and therefore Senſe, as ſuch (or as Senſe) is never decei- 
ved) but when the Object is too far diſtant, the Mind then 
judging according to the general Rule or innate Law divinely 
impreſs d on it by the All- wiſe Creator (which he would have 
it follow punctually, that fo it may in almoſt all other Caſes 
rightly perceive the Figures of external Objects:) I ſay, the 


Mind thus precipitating its Judgment according to the ſaid 

lav, miſtakes, but eafily perceives the Error, or prevents it, 
fr by che Judgment of the pure Intelle& ; viz. by ſuſpending this 
more pure Reaſon till it be certain of the right oroblique Poſition 
in of the Object, or of its proportionate or diſproportionate Di- 
nal AY ance. | | 
m . 4nd doth not the ſame thing happen to us as weſit, in the Ob- 


ſcure Camera, and look on the vnages of the Objects repreſented 


" there ? | 4 
0 | | 13 
nh You fay right: For as the Figure of the Image in the wi 
the {I Room is, fo is the Figure of the Object; and having made Ll 
ech our Judgment of it, we rightly attribute it tothe Object, and 1 


that con- 5 bf | 
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conclude that it is of that Figure, ſuppoſing we are certain d Pccor. 
the erect Poſition and convenient Diſtance of the Ob: be F 
Bur if (being ignorant of theſe) we raſhly judge only by ws | 
Picture repreſented on the Paper (being directed to do ſo \, F. 
that innate Law, which ſeems not willing to bear a red | the 
- Deliberation in thoſe things that are to be derermined iy 1,” ” 
Senſes) then we miſtake indeed; but afterwards eithe: wege Sue 
ing thoſe Circumſtances leiſurely in our Underſtandiny, u bich 
leaſt doubting and ſuſpccting, we may eaſily correct that hay ec. 
Judgment made by our Senſes by the freer and purer one of oy ittin 
Reaſon. V | pbſcur 
4. I defire youto explain theſe things to me by ſome Exampla vr 
So, e.g. the Circular Orifice of a Cask ſtanding, before i dlour 
Ohſcure Camera, or a Wheel or Milſtone placed obliquely q olour 
inclining to it (See Fig. VII. and VIII.) will caſt an Oval Figu new! 
on the Paper or Cloth; and will alſo preſent the fame Figur hildr 
in the Bottom of the Eye longer one way than the other, n of 
cauſe the Tranſverſe Diameter A B, reflecting the Rays diet ies {i 
ly through the Foramen of the Camera or Pupilla, will propatts Point 
onately exhibit its Length on the oppoſite Wall, or in H bose! 
Bottom of the Eye; but the inclin d Diameter C D will be fan 
a Figure no longer than if the Line D E were directly pa il the! 
before the Hole; nor do we hence conclude that the Cask, « 
Wheel, or Milſtone are really Oval, but that they are matt 
after the uſual manner in a Circular Figure. So lighted Tor 
ches, being ſeen at a great Diſtance, alſo Venus which is hornd, 
and other fulgent Bodies of what Figure ſoever, appear round 
to the Eye; becauſe when they are entered through the Fe 
men of the Pupilla, which is then dilated, exhibit the Figur 
of that, rather than their own proper Shape; juſt after the 
fame manner, as when the New Moon (which is horned) 
ſhines through a ſmall Hole (See Fig. IX. N. 1.) into a darket- 
ed Room, repreſents diſtinctly her proper Figure, becauſe bit 
one Species, or but very few of thoſe that are coincident, call 
paſs through that ſmall Paſſage; when, on the contrary, ( 
2.) many of them falling in through a large and ſquare Holt 
(viz. through every Point of the Perimeter of the Square, and 
alſo through the intermediate ones) are confuſed and nn 
N | ACcoran 


\ 


ATI. ule 


cording, to the Shape of the Hole, and conſequently exhibit 


he Figure of the Window through which they paſs. 


5. Theſe Examples depend on the oblique Poſition of the Objects, 
the Largeneſs of the Hole; I deſire you alſo to give me an Exam- 
te or two that require a much greater Diſtanſſe. 


Such are ſquare Objects, and thoſe that have ſeveral Angles, 
hich at a great Diſtance appear round, and on the contrary ; 
decauſe in neither | Caſe they expreſs their Image terminated 
liſtindtly and exactly enough in the Eye, nor in any other 
bſcure Camera, and therefore leave the Judgment of the Mind 
Joubtful ; and if it reaſon raſhly of their Figure, they eaſily 
ad the Mind into Error : Whereas, onthe contrary, Jucid or 


olour'd Peripheries ; as may be ſeen in the burning Wick of 


newly extinguiſhed Taper, and alſo in the Tops which the 
WC hildren play with. For thoſe ſmall fulgent Objects, by rea- 


on of their ſwift and ſucceſſive Motion, do tranſmit their Spe- 
ries ſucceſſively and ſwiftly, now to this, and now to that 
Point of the Eye, and do ſtrike and move now theſe, now 
hoſe Fibrilla's of the Eye; which Commotion ceaſing not at 


ilthe laſt Impreſſion be made, all of them being brought to- 
pether to the Soul in the Brain, are by it ſuppoſed ro come 
from one entire Circle. e . 

6. Since the Greatneſs of the Diſtances u wont to be the Cauſe of 
boſe Errors, without doubs ſuch will frequently happen to us in our 
viewing the Celeſtial Bodies. | 


Tis certain that the Sun, and Moon, and the reſt of the Stars 
appear to us with a plain Disk, and the latter eſpecially, to our 
naked Eye appear on every Side ſurraunded with bearded Rays; 
Whereas ſound Reaſon, and partly plain Experience teaches 
us that they are ſpherical Bodies, having no ſuch Beards or 
pointed Rays ; becauſe in the firſt Caſe, the Spherical Surface 
4 ebf (Fig. X.) being perpendicularly and directly oppolite to 
the Eye, doth then keep its Figure, but the Fore part of its 


Convexity a d b (being placed fo obliquely to the Eye, that it 


leth in the ſame Plane) degenerates in a ſtreight Line; or al- 
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pour d Points, being moved ſwiftly round, appear like lucid or 


he ſame Moment, but continuing at leaſt for ſome time, un- 
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ſo, becauſe the Differences of the Lines o, d (being really ſhy; 
ter on the Fore parts at d, and longer at the Margents at; 
and b) is not ſenſible. As for Inſtance, ſince the Moon z 
diſtant from us about 200000 Miles, and the Semidiamet 
de of the Moon is at the moſt but 800, the Radius at th 
Limb is but about the Hundred and Fiftieth Part longer thy 
the Middle Ray do; which Difference is too ſmall to be pe. 
ceived by our Senſs. 1 N 
7. But what is the peculiar Cauſe of that bearded or radia 
Figure in the leſſer Stars ? wo Rr a 
Scheinerus, in Lib. 1. Part. 1. Cap. 7. thinks that ſome Ryy 
refracted in the Corneous and Aqueous Humour of the Eye, a 
falling beyond the Extremities of the Chryſtalline, upon th 
Plexus of the Ciliary Proceſſes, do impreſs there the Primary | 
mage of the lucid Object: But others believe that that Rui. 
ous Beard about the Stars is produced, as Robaultius, Trad. Ph 
Part 1. Cap. ule. p. m. 371. ſuppoſeth thoſe about a Candlet 
be; that for Inſtance (See Fig. XIV.) the Rays BK, CH 
falling croſswiſe upon the Eyelids H and K, and from them 
being refracted to the Eye from K to n, and from H to 
do there produce that Impreſſion from which the Soul by u 
inverſe Judgment, comes to ſee the Rays C N, B,M, although 
no where exiltent ; from thence undoubtingly concluding, 
that an Opacous Body being interpos d between the Eye ul 
che Place from whence the Rays come, the Superior are viſibe, 
though the Interior quite diſappear, &c. which things, though 
they be true as to the Appearances of Candles, yet ere doubts 
ful as to the Phznomena of the fixed Stars, upon this Account 
That the Eye, in this Caſe, being placed in the Dark, do thndt 
appear to blink, or have ſuch a winking Motion of its Eye- 
lids, unleſs any one ſhould except here, and ſay, That wih 
out ſuch a blinking Motion of the Eyelids, the Pupilla cannot 
be contracted, and therefore he will have the ſame Effect t 
follow as in the former Caſe; which may indeed, in fon 
meaſure, be confirmed from this, That. if with your Finger 
you cover your lower Eyelid, the ſuperior Rays will dilappez, 


and vice verſa, 
a 8. Then 
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8. Then there have been found out ſeveral Cauſes, which occaſivd 
e Figures of viſible Objects to appear otherwiſe than they are ? 


Generally theſe Four may be reckon'd, 1ſt, when the Ob- 
jects are too far diſtant, ſo that their Images are not diſtinctly 
determined : 2dly, When they are poſited too obliquely to 
he Eye: 3dly, When too many Species of the Object con- 
fuledly enter thro' too large Formina, and conſequently too 
ponfuſed a Light is introduced by them: And, Athly, When 
hey are too ſwiftly moved. In the mean time this Truth re- 
mains, as above eſtabliſh'd, That in all theſe Caſes the Senſe 
3s never deceiv'd, tho? it receiveth and perceiveth the oblique 
or oval Image of a thing circular in Figure, or the Appearance 
of many things too remotely placed, as united into a Circle, 
an Ellipſis, or even a ſtreight Line; | 


3 „6 * * 


—_ 


En 4ar 


07 the V. ſion of the Situation and Diſtance of 
Objects. 23 


I, H o 5 the Viſion of the Poſition and Place of any Objett 
me '# 5 = | 
As to the Situation of the Thing ſeen, and of its Parts, the 
ind ſees thoſe things on the Right Hand, or above, whoſe 
Picture or Impreſſion in the Eye falls on the Left Side or be- 
Jow ; ſince its Judgment is always referr'd back again to that 
place from whence the Motion came : Juſt as a Blind Man, 
by the help of two Sticks, holding out one A E (fee Fig. XV.) 
in his Right Hand to the Object E or D, perceives their Po- 
ltion to be on the Left Hand; and holding out the other CE 
in his Left Hand to the Objects E or B. obſerves their Poſi- 
tion to be on the Right Hand : And as he don't judge that the 
Body E is double, tho? he toucheth it with both his Hands or 
wo Sticks, fo that a double Impreſſion goeth by the Sticks 1 
| | * | bot 
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both Hands, and from thence to the Brain ; yet the Judgment 


of the Soul, being directed back again on both ſides, like ty - 
Viſual Rays, from two diſtinct places of the Brain, meet ins c : 
Object: So alſo our Eyes, when they direct both their dig on 
to the fame place, can preſent but one Object to the Mind, gta 
altho in both of them there be formed two diſtin& Figuy 80 
of it. Y | the 
2: But how do we judge of the Diſtances of thoſe things which n vie\ 

fee ? | | fr of 
That is done ſeveral ways: Firſt by the Figure and Cop * 


formation of the whole Eye, which we have alraq 
ſhewn, ought to be different, for the taking in the Images d 
near and remote Objects: Therefore ſince we change the f. 


gure, either of the whole Eye, or the Convexity of the Chr: 4 
{talline, in proportion to the different Poſition, Magnin, y 
and Diſtance of the Object (by drawing the Eye into an db * 
long form in beholding thoſe that are near, or by ſhortningi "= 
to ſee thoſe that are farther diſtant, or by flatning the Car thoſe 
vexity of the Chryſtalline by the Contraction of the Cilu * 
Proceſſes, or reſtoring it to its uſual Globoſity by their Rela : ty 
tion) there is alſo a certain change made in the Brain, ſo - D ih 
pointed by Nature, that it may inform the Soul of this diſtanc; the | 
altho we don't preciſely know the Mutation made in the Eye wy 
As when we hold any thing in our Hand and preſs it, ve f X11) 
the Hand to the Figure and Magnitude of the Body, and fron Fye 
thence we know of what Figure or Shape it is, altho' in th K Do 
mean time there is no need for us to conſider how our Hands 5 5 
moved, or whether it be diſpoſed after this or that manner. 
3. Which u the other way of knowing and eſtimating Diſtances? Kt 


Wie learn that, 2dly, by a certain mutual Agreement of the tude 

Eyes; As, e. g. a Blind Man, by the greater or leſs Inclins we h 
tion of two Sticks, of an unknown length to one anothe, tity a 
perceiveth which Bodies are nearer, and which are farther frof the 4 
one another, by a certain-innate Geometry that is in all People; I and t 
when in touching thoſe that are nearer to one another (ke pear | 
ing his Hands ſtill at the fame diſtance) the Sticks make a fei- conclt 


{ible leſſer Angle with theſe, and, on the contrary, « Sir 
| ; | 2 rab N 


orf MM 


. ;2bly greater Angle wich thoſe that are more remote: Juſt as a 
" Geometrician, knowing the diſtance between two Stations, in- 
0 One fers and concludes, that the diſtance of the Object is ſo much 
"gl the greater, by how much the greater Angles the Line of the 
nd, BN Stations makes with thoſe that are produced to the Object. 
dus So when we look on Objects that are near to us, the Axes of 
the Eyes are more contorted, or drawn nearer ; but when we 
bn view thoſe that are more remote, they are ſeparated farther 
from one another; which when the Senſe (eſpecially at ſmall 
mM diſtances) doth plainly perceive ; afterwards the Soul judgeth 
nd ſo much the more ſurely of the diſtance of the Object, by how 
* much the more ſenſible that approaching to, or ſeparation ol 
ebe Eyes from one another, is. 8 | 
n 4. Is there yet another way of eſtimating the Diſtances 0 
. Yes, and more than one: For we know them, 3dly, by 
1 the confuſedneſs or diſtinctneſs of the Images, and alſo by 
5 the ſtrength or weakneſs of the reflected Light: For commonly 
Fu thoſe Objects that arenigh to us do move the Eye more ſtrong- 


ly with their Light than thoſe that are more remote ; for from 
the fame Point A (Fig. XI. ) more Rays do paſs to the Eye at 
D than to the Eye E, and many of the former never enter into 
the latter Eye E. And when we ſtedfaſtly look on the Ob= 
kt AB, the Rays coming from the Objects E and F (g- 
XII.) or G and , don't ſo exactly meet in the bottom of the 
Eye, as they would if they were placed in the Points B and 


or brought nearer than A and B. | 
5. What other way is there to gueſs at the Diſt ances of things? 


the We commonly alſo, 4thly, by foreknowing the Magni- 
tude, and the ordinary Figure and Colours of any Body which 


= we have been near to, and by that means comparing the quan- 
2 tity and manner of its preſent appearance therewith, judge of 


be diſtance of it: For if it form a ſmall Image in the Eye, 
"BY and reflect the Light weakly, and the Colours of it alſo ap- 
"FB pear leſs vivid than they uſed to do when very near, we then 
4 conclude it to be at a greater diſtance : And if we ſee two 


SS diſtanses 


A; and from hence we conclude that they are moved farther, 


Ships, one making greater Sail, the other leſs, at ſo unequal 
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diſtances from us, that they both ſeem of an equal bigneſs, and 


therefore project equal Images in the Eye (viz. when the leſ. fr 
fer is neareſt, the greater farther from us) yet by the a ry 
pearance of their Figures, Colours, and Light which they i 
emit to our Eye, we can eaſily find which of them is at the y 
greateſt diſtance from us. 
6. But of all theſe ways, which is the moſt certain? bs 
To tell you the plain Truth, they are all of them very d- * 
bious and uncertain; eſpecially if we offer, not only to deter- a 
mine Which is the neareſt, but alſo how much nearer one; As 
than the other, As to the firſt of which, the Figure of the * 
Eye is ſo little changed in viewing of Objects not above 10 wh 
Foot, more or leſs, diſtant from it, that hardly any accurate a 
judgment can be made from that Mutation: And experience = 
teacheth us, that in the larger ſorts of obſcure Cameras, which 1 
are furniſh'd with leſs Convex Glaſſes, and which do projet a 
the Images of external Objects diſtinctly at the diſtance of 8, W; 
10, 12, or 16 Foot, the Paper or Cloth which repreſents the th 
Objects muſt be ſenſibly moved nearer or farther off, accor- . 
ding as thoſe Objects are nearer or more remote: But in our thee 
artificial Eye, which hath a more convex or ſpherical Glab, * 
and which will not repreſent the Objects diſtinctly at the diſtance ther 
of even 8 Inches; the ſame diverſity of diſtance in the Objeds ** 
doth ſcarce require any change of diſtance in the Table or hwy 
Cloth, and therefore much leſs can it be ſenſible in the com: 
paſs of a little Eye, unleſs the diſtance between the remoter and 5 
nearer Objects be very great. of gu 
7. Tet I ſuppoſe that the ſecond way, being ſomething Geometrical Y 
has the moſt certainty in it ? {5 * l 
As to the Angles made by the Lines paſſing from both * 
Eyes, as from two Stations, to the Objects, theſe indeed, 8. 
when the Objects are at the diſtance of 5, 10, 20, 30, & pear, 


or 100 Foot from us, do vary ſenſibly enough, and caulc an 
evident convergency or divergency of the Eyes; but if we 
look beyond this laſt diſtance, the convergency or divergenc) 
ol the Axes of the Eyes can ſcarce be perceived. The cauſe of 

which defect may probably be deduced from hence; 2 
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ſince the knowledge of the Diſtances of Objects hath reſpect 
to the ſafety of our Body, as all the other Senſes have, beyond 
the diſtance of 100 or 200 Feet no danger can ſeem eaſily to 
nn k. | | 


8. Therefore then from the other Rules of Queſt, 4.z and 5. we 
have no reaſon to expect a greater certainty. 


It is true; and that we may be alſo deceived in this, even 


our Eyes; who on the fame Superficies of a Board or Cloth 
can repreſent both remote and near Objects, and artificially 
know how to cheat the Eye, by painting the Proſpect of a 
whole Country ſo exactly, that thoſe Objects that are near 
appear not only greater, but more diſtinct, and expreſs d in 
more lively Colours ; but they that are more remote they re- 
preſent lefſen'd in proportion to the diitance more confuſed and 
in fainter Colours: And after the fame manner the whiten'd 
Walls of inner Rooms do, according to the Rules of Opticks, 
abbreviate their length; and being painted of a more dark co- 
lour,do make them appear more long. But yet at laſt we muſt ſay 
this, that altho any one of theſe Rules alone is not ſufficient to 
afſure us of the diſtances of Objects, yet many of them toge- 
ther will at leaſt help us to ſome certainty ; nor is there a ne- 
ceſſity in theſe things of ſuch exactneſs, according to what we 
have ſaid at the end of the preceding Queſtion. 
9, But perbapt there may yet remain at leaſt me probable ways 
of gueſſing at the diſtances Objects o 

You fay right: For in thoſe Objects alſo that much exceed 


al 

the Bounds mention d in Queſt. 7. by the interpoſition of ſeveral 
þ other Bodies, or by the want of them, we may, after a ſort, 
F eſtimate their diſtances ; and hence ir happens, that, e. g. the 
5 Sun and Moon being in the Horizon, where ſeveral Bodies ap- 
5 pear, as it were 13 in a certain ſucceſſion, are thought 
- to be farther diſtant from us, than when they are above the 
; Horizon, as near the Zenith, where there are no Bodies inter- 
J poſed between them and our Eye. And ſince not only theſe 


g Luminaries, but alſo the other Stars, as well the fix d as the 
2 Erraticks, ſurround us on every {ide, at diſtances equally 1 


the pleaſant Deception of Painters do make appear evident to 
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difficult to be eſtimated ; therefore theſe diſtances ſeeming to 
be equal to one another, repreſent all the Stars to our fight, 4 
if they were in one Hemiſpherical Surface: Which thing, wich- 
out doubt, was the cauſe of Ariſtotle's Opinion, who beliey'4 
that all the fix'd Stars were faſten'd in the eighth Sphere, ty 
which Sphere alſo he had certainly adjudg'd the Planets, bad 
not their wandring from the fix'd Stars, and-from one another, 
forced him to attribute to each of them a particular Orbit. 


10. Without doubt many other miſtakes fpring from theſe F- 


gains ? 


Lou need not doubt it: For from that defect of the 
interpoſed Objects lying ſeparately from one another , i 
happens that thoſe Bodies that are vaſtly diſtant from 
one another, feem to be joyn'd to, and touch one and- 
ther. So, e. g. the Sun and Moon, and other Stars appear 
as if they were joyn'd to the Horizon; and in places on the 
Sea-coaſts they feem to riſe out of the Sea, and alſo the very 
Sky, as to ſight, appears as if it were contiguous to the Earth: 
So if we look upon one Tower behind another, in ſuch poſ- 
tion that no Body can be ſeen between them, they ſeem im- 
mediately to touch one another ; becauſe both their Images do 
nearly touch one another in the bottom of the Eye, there be. 
ing no other Image interpoſed, nor any apparent ſpace be- 
tween. And here is founded the chief Ground of that Opt: 
ca] Experiment of painting Images upon a Table hollow d in- 
to ſmall parallel Rills or Grooves, upon which, tho' the parts 
of any Picture are diſtant from one another by ſenſible ſpaces, 
yet to the Eye, poſited in a certain place, they ſhall all appear 
united, and conſtitute one continued Image; of which di- 
verting Phznomena we ſhall ſay more in its proper place. 


IT, Do not the ſame kind of Deceptions happen 4 to the Poſition 
of Objects, as well as to their Diſtances d Wig ed 


Yes there are many ſuch: Thus Euclid hath long ago de- 
monſtrated in his Opticks, That ſome parts of Planes placed 
remote below the Eye appear elevated, and this is confirm d 
by experience in the proſpect of Maritime places, where the 
Sea appears plainly to riſe up in a hill, becauſe the images of 


remote i 


— 
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remoter Objects are painted in the lower part of the Eye, but 
thoſe of near ones in the upper, as is plain from Fig. XIII. 
Numb. 1. Where the nearer part D of the Plane below expreſſes 
its Image in 4, but the remoter part C in c, the part B in &, 
and the part A in a, all which are repreſented in the lower 
parts of the Eye: From whence the Soul judging of thoſe Ob- 
jets, for a while determines the lower parts to be uppermoſt, 
and the upper lowermoſt. But on the contrary, tne remoter 
parts of Planes above the Eye appear depreſs d, becauſe the 
neareſt part of the Plane D ( Numb 2.) expreſſeth its image in 
the lower part of the Eye d, and the remoter part C in e, Bin 
b, A in a, every one ſtill higher than another, From whence 
it naturally follows, that when we look upon a long Gallery, 
or a Walk, the Ceiling or Floor ſeems to have their parts come 
nearer together, the remoter they are from the Eye, becauſe in 
the bottom of the Eye the images c and c of the parts C and 
C (Numb. 3.) are further from one another than 6 and b are, 


ery which repreſent the parts B and B, &©c. And from hence it is 
th: that to thoſe that ſtand on the vea-ſhore the Sea appears gradu- 
Wo ally to riſe, and the Sky gradually to deſcend, and at length 
Ne the diſtance, being very remote, to unite. Tis the fame Caſe 


a5 to parallel Lines infinitely extended on the Right Hand and 


x- WW on the Left, as from Number 3. of the fame Figure, is plainly 
- zpparent, if you ſuppoſe that on the Right Hand to be the up- 
ti- per, and the Left Hand to be the lower. N 


| [ Here Place the Second Cut, ] 
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Of 4 he 1 tfon of Magnitude 5 ſhewing how we come ty 
| know the Greatneſs af 0⁰⁴ „ 


e H 

1. DT what Rule doth the Soul form her Fudgment about th = 
Magnitude Objects? | 1 Ah 

The Magnitude of Objects is eſtimated by the largeneß d pliti 
their Figure repreſented in the Eye, but nat ſimply ſo, by je Ai. 
with reſpect at the fame time to their diſtance: For we ku e th 
that the more remote Objects form a leſſer image in the Fj: ee tt 
Which Children not minding, having but little experience i cate! 
ſuch things, are eaſily deceived in eſtimating of Magnituls. ld it 
I remember that once taking out ſome of my own ſmall Chi- f w 
dren into the Fields, that they might ſee the Herds of Ca ly 


aller 


that were afar off, they ſaid that they ſaw a great many Cal 7 
ide: 


or Colts: Becauſe that they did not conſider the aſſiſtance d 
thoſe Objects, neither were they inſtructed with that for 
knowledge which adult Perſons have, who know that, nt 
Calves or Colts, but Cows and Horſes are kept together i 
Paſture. And therefore it is not without ground, that fon: 
judge the Sun and Moon to be greater when they appear i 
che Horizon, as ſuppoſing them at a greater diſtance : Becaul 
ſince they make equal viſual Angles in the Eye (as is knom 
by Aſtronomical Inſtruments, by which the ſame apparent Dr 
ameter is found in both Caſes ) yet in the Horizon they a 
ſuppoſed to be more remote (as indeed they are) than whe 
many degrees above it; according to the Reaſons given abox 
in Queſ#. H. of the laſt Chap. tho I believe that yet a mais 


robable Reaſon may be given for it. | 
Probable Realon may be given for 1 "uh 


rms a 
nd on 


umb. 


2. Nhat 15 that more probable Reaſon ? 


It is the fare which makes whole Conſtellations, being view 


when they are near the Horizon, and therefore beyond & 
| min 
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weted bounds, where we can't obſerve a long row of inter- 
ſed Bodies, appear very large and much more confuſed, 
an when they are very high above the Horizon. As for 
tance, when ſtanding on the Surface of the Earth at a (Eg. 
VI.) we may ſee thro? the Air ſeveral Stars, their diſtances 


all 4 terminated by the Horizon 6 e, is conſpicuous 
us; 1 

de Heavens to be exactly equal, the former 6 e being carried 
che Eye 4, takes up a far greater ſpace in the depreſs'd 
ment of the Air, than the latter c 4; likewiſe the ſame 
uminary e J, being ſeen when it is almoſt in an horizontal 
ofition to us, tranſmits its Species through a greater Arch of 
xe Air, than at a high poſition g h ; as will be evident to any 
e that will more accurately delineate the Figure. There- 
re the Species taking up a greater ſpace, and ſubtending a 
exer Arch of the Air, muſt appear greater, becauſe we be- 


ef; f 
„ Out 


know 


1 ld it as if it were brought from that very part to the Eye. 
cu. e which thing I lately had a pleaſant Experiment; when [ 
Is lying in Bed I perceived the Panes of Glaſs to appear 
ag aller thro? a thin Curtain, ih an they did whea it was drawn 
ede: The reaſon of which was, becauſe the figure of the 
fore. nes being intercepted by the Curtain (and being there, con- 
„ quently much leſs) is repreſented in the Eye, as if it came 
her n ymediately from the Curtain. (See Fig. XVII.) 

ſome 


3. What Rules and Laws belong to this way of eſtimating the 
gnitude of Object ? „ | 
Thoſe common Objects that are placed in the fame Air with 


e Eye that ſees it, appear proportional to the viſual Angles 
id Images painted in our Eye (eſpecially if we knew not any 


ear n 
cauſe, 
noWn 
u Dr 


y alt 

He ing of their Magnitude before.) Hence it ſometimes happens, 
above at, 1ſt. two Bodies of equal Magnitude A B and a b ( Fig: 
more VIII. Numb. 1.) if they are- unequally diſtant from us (eſpe- 


ally if we knew nothing before of this inequality of their 
ſtances) ſeem to be unequal ; becauſe the more remote Object 
rms a leſs viſual Angle ec d, or Image e din the Eye. 2dly, 
nd on the contrary, if the unequal Magnitudes A B and a b 
imp. 2.) be unequally diſtant in the ſame proportion, 2 

« f | | Sem 


ew 
d our 
mittel 


tween one another and their Species, of which but a very 


we ſuppoſe the diſtances b c and c d of the Stars in 
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alſo the Images in the Eye equal. From which doth ſpom 


from an obſcure or dark Place, have ſomething peculiar to the 


Light or late in the Evening; wherefore the Light being g 


ſeem equal, becauſe-they make both the viſual Angles, i 


neouſly follow, 3ly, that which was long ago demonſtragyy 
Euclid, That if we-come near to any viſible Object, it 3 
greater and larger; and if the Object be really increaſed i 
Bulk, (ſtill keeping the ſame Diſtance) it will ſeem to hy 
come nearer to us. 4ly, Laſtly, The fame Object, x g 
fame Diſtance, may ſeem greater or leſs, as jt is in a ny 
right or oblique Poſition to the Axis of the Eye; for the un 
right Object A B (Numb. 3.) will make the Angle of Vin 
acb, or the Image 4 b, but the oblique Object A E, the 
gle of Viſion ac e, or the Image e a, in the Eye. 


4. Are theſe Laws or Rules without any Exception d 


They are not quite without Exception: For lucid Oh 
in the Night Time, and in the Day Time alſo, being f 


and are almoſt contrary to the former. For, 1ſt, they ay 
greater and larger than if they were ſeen in the open I 
the Day Time: As in the encreaſing Moon, v. g. the ay 
rently enlight ned part A BCD E (Hg. XIX. ) being ſeni 
the Evening at little after Sun- ſet, ſeems to make up the in 
Periphery with the other obſcure part A E C; but being ia 
long after Sun- ſet, and when it is very dark, it appear ll 
reach beyond that Periphery to abc, 21ly, The ſame Flu 
afar off, but in a proportionate Diſtance, ſeems greater thu 
when we are near it; which is evident in Candles or Tap 
burning in the Night Time. The peculiar Cauſe of tha 
both ſeems to be the ſame, and is this; That the Pupil, of b 
Eye is larger and more dilated in the Dark, than in they 


ter'd thro the dilated Pupilla, is diffuſed more largely in ft 
Bottom of the Eye, than when it enters thro the contract 
Pupilla, as is the Caſe in the Dgy. 


h Eye 
e hath 
h not 
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a the Viſion of Number; Or, 7. he Way how the 
wy Number of Objects is diſcerned. | 
- HAT z the Reaſon that we ſee many and different Ob- 
C | | 


]jiecti at the ſame Time? 


his is plainly the Reaſon of it; That ſeveral and diſtinct 
ies do alſo paint their ſeveral Images, at proportionate 
dances from one another, in the Eye, after the fame man- 
as. they do in other Artificial Camera s, and by that Means 
 occalion to the Spectators to judge rightly of the number 
ona Objects placed without the Camera: But how the really 
ined Parts of any Picture, whoſe [ntervals, although ap- 
nt enough, yet are not conſpicuous to the Eye, appear 
4 ſeveral, but as one continued Picture, we have alread 
ght above in Queſt. 10. of Chap. IX. for the Images of e- 
7. Part in that Caſe, are alſo really painted ſeverally in the 
but are ſo very contiguous, that they are conſidered not 
veral, but as Parts making one entire Figure. | 


10 3 But how 5 it „that ſince in both our Eyes we receive two HF- | 
„ hich are alſo both tranſmitted to the Brain, we ſee but one 
et of the ſame Ole ? OG 


he Reaſon of this thing we have in a few Words explains 
ng con Leſt. I. of Chap. IX but in this Place we have thought 
in tFonvenient to explicate it more largely. And Firſt, Galen 
merly ſuppos d it a very eaſy thing to be explain'd, That 
Oprick Nerves, in their Courſe towards the Brain, meet 
I join together, and therefore the two Images taken in at 
Eyes join into one (See Fig, XX. Numb, 1.) But Experi- 
e hath taught, »ſt, That this Coition of the Optick Nerves 
h not been obſerved in ſome Perſons, who all their Life- 
* have not ſeen the Objects appear double, but ſingle. 
Os | In 
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Aly, Suppoſe the Nerves themſelves were joined, and af 


their ultimate Inſertion in the Brain is not to be diſcerneſ 


Nor doth that new Theory of Viſion differ much fron 


the Year LXXXIII. P. 454. and which is contained inte 
following Suppoſitions ; 1ſt, That the Fibres of the Op 
| Nerves in their Riſe over thoſe Places called the Thalani 1 


That the Diſpoſition and Connection of both Eyes is fr 
that one of them being turned to any certain Obed, 
other at the ſame time is turned to it alſo, and fo the two Ii 


300 07 oP T'I CX S. 
In thoſe alſo where they ſeem to be joined, their outet (4, 
being taken off, they appear quite ſeparate and diſtin4, 3 


Species or Impreſſions which they conduct to the Brain; x 
tis known that thoſe Nerves, after this Union, do agzyj 
verge, and are carried both ways by diſtin Fibrile; ſo g 


. Have we not now. g- days abetter and more accurate put 
For the reſolving of this Problem ò 


The Carteſians acknowleding theſe Inconveniencies d 
Galenical Hypotheſis, have dreſſed it up by another Comm 
ſaying, That the Axes of the Eyes being turned to the hy 
middle Point of the Object, the Species of it is tranſmit; 
the Sympatherick Filaments C and c, D and d, Ec. both yi 
meet by Pairs in the Brain in the ſame Points Cor D: 
by this means the two Impreſſions C D E F and de, 
ccived by both Eyes, do unite into one common Image ( 
E F: And thus they repreſent but one Object to the & 


pot heſis that was written by (our Countryman ) Dr. mi 
Briggs, which you may find in the Acta Eruditorum Lp 


ſtretched after the fame manner as the Chords that paß o 
the Bridge of a Muſical Inſtrument, Gc. ſo that the uppernt 
aa and b b (Fig. XX. Numb 3.) are ſtretched more, and! 
more remote from them c c and d d are ſtretch'd leſs, foi 
any correſponding Pair are call'd Concordes or Homotone. ! 


fall in both Eyes on the concording and homotonous Fin 
For which Reaſon, 3ly, it happens, That the Impreſſion 
the external Object moving both the Concording Fibres, 0 
no more excite a double Senfation, than the uniform String 
two Harps, beat at the ſame time, do cauſe a double Sound 


| 4 
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* But what do you think or judge of theſe two Hypotheſis? | 
Theſe ſeem both to. be too fictitiouſſy ſuppoſed ; and I like 
Hypotheſis of P. Faber better, which is largely explain'd in 
; Smopfis of Opticks, Prop. 19. and yet more accurately and 
ly in his Treatiſe De Homine, Lib. 2. Prop. 92. p.m. 310. 
ich is compendiouſly contain d in the following Lines: Since 
Axes of both Eyes g L and dL (Fig. XXI.) are directed 
the fame Point L of the Object (which always happens 
ordinary and common Viſion) then alſo the reſt of the vi- 
Rays paſſing back again, alike, through the Centers of 
h Eyes, or the rectilinear Judgments of the Mind e M and 

, alſo FN and c N are terminated: at the ſame Points 
and N, from which the viſible and corporeal Rays M Q e 

| MSb, allo NRe and N Tf come; and by this 
ans but one ſingle Object is perceived by the Mind: Bur if 
Axes meet in a certain Point between the Eye and the Ob- 
or alſo beyond the Object; then the viſual Rays or the 
loments of the Mind being emitted back through the Cen- 
of both Eyes, are terminated at different Points, and fo 
geth that the Object is double, in the firſt Caſe nearer, in 
latter more remote, 


, Shew me this latter Caſe more plainly. 


Hence the Reaſon is much more plain than from the Hy- 
heſis of Carteſſus or Briggs; Why? If rhe Axes of both 
5 be turned towards a certain Object, as for Inſtance, to 
Finger, being nigh, or towards another Body much more 
note, as ſuppoſe a Candle; and at the ſame time alſo ſome 
ndid or light Object, eſpecially being very ſmall, enter more 
fuſedly into the Eye; Why that Object, being thus con- 
dly ſeen, appears double, and beyond the Finger in the 
Caſe; or nearer than it in the latter? And alſo, Why in 
er of the Eyes, being on purpoſe, or by ſome Diſeaſe or 
ternatural Diſpoſition diſtorted, the Figures or Species of 
jects likewiſe appear double? And alſo, Why Men that 
in Drink ſee Lanthorns and other Objects double, although 
are ſingle? Becauſe in the former Caſe the Eyes being 
gid with Humour, in the latter violently diſtorted, the 
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Optick Axis cannot be directed to the ſame point of the q 
ject, and conſequently neither the reſt of the viſual Rapig 
terminated in the ſame points of the Object. 1 
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Of the Viſion of Motion and Reft. | 


[4 


1. ON is it that the Eye, which is immoveable, or the 
by it, ſeeth the Motion of thoſe Objects that do real; 
from one place to another ? e | 


The Reaſon of it is this; That the Species of the I 
moved, changeth its place in the bottom of the Eye, anda 
ſequently affects now ſome, now other Fibres of the Brain; th 

iving the Soul an occaſion to judge of the change of they 
of the Object without the Eye; after the ſame manner as dt 
we are fitting in the obſcure Cameras, by the motion afl 
paiated Images, or more truly (becauſe thoſe Species, propa 
| ſpeaking, are not moved, but ſucceſſively a freſh one is p 
| duced in a different place of the bottom of the Eye) front 
diverſe. places of the painted Figure, we rightly conclude th 
the Object itſelf hath changed its place: And alſo, as nt 
obſcuce Camera's, by the motion of the Pictures to the [4 
Hand, we know that the Objects moves to the Right: Soalki 
the Eye, when we perceive the Species of the Object to mi 
to the Left from à to h and c (Fig. XXII. N. r.) we ſee thatt 
Object itſelf without the Eye, is moved to the Right Hand int 
A to B and C; viz. always judging of its Situation, by a Ry 
Line drawn from à to A, from b to B, from o to C, & 


2. Why then, in many Caſes, do Objects ſeem to us to bed 
when they are really in motion, or to be in motion when they a 
reſt, or to move more ſwiftly or ſlotvly, or a quite contrary was f 
they really do, &c. | | | 


According to what hath been ſaid, we rightly judge of t 
Motion of Eodies, and alſo of their Reſt ; viz. when the b 
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ing at reſt, receives the Species of a Body at reſt, for ſome 
ein the ſame part of the Eye, and conſequently in the fame 
wres of the Brain, arid from thence infers that it is ar reſt : 
t that we may anſwer the ſeveral parts of the Queſtion, we 
il proceed by Examples. So in a weak Light a Tree that 
in no motion, and near to a Wood, appears to the Eye a- far 
f to be join'd to the Wood; but to one that is coming near it, 
ſeems to move from it, and to approach nearer to him; be- 
uſe the ſpace between the Tree and the Wood is not diſtinct- 
to be diſcern'd by the Eye at a great diſtance ; but to one 
at is coming nearer to it, it appears more and more diſtinct. 


reſt as the Index of a Clock, which we cannot actually ob- 
ve to move in the leaſt , but after a ſmall ſpace of time we 
ceive that. it is moved : Becauſe within the ſpace of 3600 


nl nly perceptible, it moves but thro* the ſmall ſpace of one 
muß ar, which is the diſtance on the Dial-plate between Hour 
: n d Hour : Which ſmall ſpace being divided into 3600 parts, 


il ſcarcely afford one indiviſible point to one Pulſation, or 
ond, 


Pro Ul | | E | 

15 8 3. This may alſo, perhaps, be apply d to the Diurnal Rapid Mo- 
5 a the Stars, which altho ſo ſwift, yet is to us actually impercep- 
ude M JR e 3 
$ in 


It may ſo, if they certainly have that motion, which is yet 


o m les (fo that any Star near the Equator, according to the 
ul potheſis of Deo, which is the leaſt of all, muſt of neceſſity 


andre within the ſpace of a Second 800 German Miles, which 
2 Itiplied by 4, gives 3200 Engliſh Miles) yet becauſe thoſe 
% venſe ſpaces ſeem but very little in our Eyes, which view 


e Stars as if they were faſtned in the outermoſt Surface of 
bey Mn thro! within the ſpace of twelve Hours, h. e. in. 4.3200 


to ſomany little parts, it would vaniſh as it were into indi- 
0 ible points; and therefore we don't actually ſee them mov- 
the K altho we view them with the greateſt exactneſs; * if 
| | after 
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a the contrary, thoſe Objects that are moved but ſlowly, ſeem 


conds, or Pulſations of an Artery, every one of which is di- 


diſpute. For altho* that rapid Motion be made in immenſe 


— o —— . — — — . — 2 
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e Air; ſo that if one half of their circular Orbit, which theß 


onds or Pulſations of an Artery, be conceived to be divided 
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after ſome conſiderable ſpace of time we view them again, in 
from the ſame place, having before obſerved them to be exad. 
ly over ſome Building, or any other immoveable Object, y, 
ſhall ſenſibly perceive them to be moved: Therefore their f 
cond motion, if they have any, being 25000 times ſloyy 
than their daily courſe, muſt conſequently be much le d. 
ſervable. | 


5. And are not our Eyes deceived often, even in the ſenſible m. 
tion of Bodies ? TE 
Yes, and very often too: For, 1ſt, if two Bodies A an 
(Fig. XXII. N. 2.) being at unequal diſtances from the Iq 
and reſpecting one and the ſame Object C, be moved wits 
qual degrees of velocity both the fame way to B and; t 
fartheſt of them ſeems to move more ſlowly, becauſe its Imagy 
paſſing thro? the Eye, 4s perceived to move as far as d; u 
the nearer & more ſwift, becauſe its Image in the ſame time m 
thro a greater ſpace c e, ſo that the Judgment of the Mai 
being directed back again, finds B in D, and v in E. th 
But on the contrary, if the Eye move a conſiderable wayt 
wards a certain place, from the Eaſt to the Welt, or from 
Welt to the Eaſt, and at the fame time looketh on the Mu 
or any other Star which is at an immenſe diſtance; and ſen 
to our Senſes to be at reſt, or even to move a contrary vn 
we often ſuppoſe it to move equally, and the ſame way with 
| becauſe (by vertue of the preceding Queſtion) the fartherd 
ſtant the Object is, the leſs ſpace it deſcribes in the Eye, a 
thoſe Objects that are at an immenſe diſtance (altho' the Eyet 
moved thro' a conſiderable ſpace) project their Images in i 
fame diſtinct point of the Eye; which the Mind thinks i 
poſſible, unleſs the Object move alſo the ſame way with i 
Eye. - 


5. Be there any more Examples of ach Miſta hes 


Yes, and many too; as for inſtance, if ſome Object, ſo li 
that we can't poſſibly ſee all its parts diſtinctly, were mot 
very ſwiitly towards a certain place, and a leſſer, which 
more diſtinct and viſible, be ſenſibly at reſt; this Body tha 


at reſt ſeems to be moved a contrary way to the great bl 
| | | l 
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nad that Body that really moves ſeems to be at reſt : As for 
ah nſtance, the Moon, Sun, and lefler Stars, ſeem to be rapidly 
ven by the Winds thro or by the Clouds: For the Eye 
r 6 obſerving the ſeparation of them from theſe, by the ſeparation 


of both their Figures in the Eye, it attributeth that ſeparation 
ather to that Object, which it ſees diſtinctly, than to the o- 
her, which it ſeeth but confuſedly : For if an Object appear 
onfuſed, its motion ſeems mote confuſed. 
6. Give me another Example alſo if jou pleaſe. 1 1 
If the Eye be equably, and alſo ſwiftly moved, we think 


vetimes that other Objects that are at reſt move a contrary 
ith e ray to us, eſpecially if they are in an oblique poſition to us: 
zu for inſtance, the Trees on the Shore ſeem to thoſe that are 
mags Filing, and alſo to them that are carried with a ſwift motion; 


a Coach or Chariot, to run by them: Becauſe, ſince that 
rift and equable motion of the Eye or Body doth not happen 
er ſe, but by accident; for being carried in a Ship or Chariot 
is at reſt per ſe, and therefore the motion in the Ship is not 
rceiv'd by the Seriſes ; and fince the ſeparation of the Eye 
om the Trees, or other Objects, is moſt diſtinctly perceiv'd , 
at ſeparation may be aſcribed to the Trees, Gc. for it muſt 
f neceſſity be, that if two Bodies be really ſeparated from one 
other, the Cauſe is in one of the two. Hence it is plain; 


vich oat altho we ſee the Stars in the Night, arid the Sun in the 
ther (Pay, to be more and more elevated above our Horizon, yet 
7c, T's is not 4 ſufficient Argument to aſſert a Diurnal Motion to 
Eye Pe Stars: For if the Earth, and we with it, be ſwiftly, but 
in uably, whirl'd round towards the Eaſt, this motion hap'ning 
nks us only per accident, becauſe we [till keep the ſame (tation 


the Surface of the Earth, may not be perceiv'd by us! 
nd yer, becauſe in the mean time we evidently ſee that the 


ceſſarily attribute that motion which we don't perceive it 
r ſelves to them. 


I 7. Do there jet remain any more Examples ? | 
y thit One or two more : For, iſt, if the Eye be fwiftly moved 
at DW 


om O, v. g. to P, (Fig. XXIII.) and at the ſame time ſome 
r othef 


as ate ſeparated from our Horizon, or this from them, we 
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other Object be moved forwards, but more ſlowly, from 40 
B, the Eye ſeeth it from P through B at D; whereas beſo. 
it ſaw it from O through A at C; fo that it muſt conſequeny 
judge that the Object is gone back: Which very thing hup. 
pens, if the Eye and an Object be moved together in a circh 
the Eye more ſwift, the Object ſlower, and the motion of th 
Object be allo referr d to ſome more remote Ambit or Space; 
as the comparing of Fig. XXIII. with Fig. XXIV. Nunl. 
doth ſufficiently demonſtrate. But if the Object be carried the 
fame way with the Eye, but much more ſwiftly than it; tha 
the celerity appears to the Eye much greater than it realy i 
(Fig. XXIII, and XXIV. Numb. 1.) For the Object bein 
moved from A to F, and conſequently farther, by the ſpax 
EF, than the Eye, which in the mean time is carried but frag 
O to Qʒ the Eye will judge that the Object hath out · unit 
the whole ſpace G H, and therefore attributes to it a mug 
greater celerity. 
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8. Give me alſo another Example. 

If the Eye in the greater Circle (Fig. XXIV. Numb. 2.) K 
tarried from I to II. whilſt the Object alſo moves much mor 
ſwiftly in the leſſer Circle from 1 to 2, the Object will ſen 
to have gone through a far Se in the outer Circur, 
viz. from A to B; likewiſe from B to C whereas; it real) 
carried but from 2 to 3, the Eye in the mean time being mor- 
ed from II to III: And ſince, while this proceeds from lll u 
IV, the other is carried from 3 to 4 with its uſual celerity; 
it will be fouud in the outmoſt Ambit to have moved only fron 
C to D, and conſequently very, lowly. Laſtly, Since while th 
Eye is moved from IV to V, the Object proceeds from 4. to ,, 
it will on a ſudden be moved back from D towards F, andalb 
by a farther Retrogradation from F to E, although both the 
Eye be moved from V. to VI, and the Obje& itſelt from 50 
6, and both of them have conſtantly run directly on the lam 
way, ” 
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9. I it not likely chat from hence the Copernicans deduce ebe 
Erratick Motions of the Planets, their Directions, Stations, and Re- 
; erogradations ? | | | EET. 

= You have gueſt right: For firſt of all they urge this, That 
it can't be thought that thoſe Irregulatities, as they fo appear, 
can certainly be in the Heavens (ince GOD, who is moſt de- 
© lighted in Order, can't be ſuppoſed to be the cauſe of ſuch Con- 
© fuſions and Anomalies) and therefore no remedy can be found 
more fit for the avoiding of theſe, than if we ſuppoſe that the 
Errth, together with he Planets, move the fame way, the inferior 
Jones, © and 2 more ſlowly, and the uppermoſt, &, J and Þ, 
more ſwiftly ʒand by this means weſball demonſtrate, that all theſe 
Elrcegularities are meer Phantaſms and Deceptions of the Eye: 
Which may certainly arid infallibly be proved, if in both 
Schemes, mention'd above, we imagine the Eye to be the 
Earth, che Object that moves with it to be, in the former 
Figure, the upper, in the latter the lower Planets ; and if we 
Wuppoſe alſo the outermoſt Circle to be the Sphere of the 
fr d Stars, and fitly apply to this place what we have ſaid 


Cthere, 


| 10. I remember alſo that giddy People very Aten, by reaſot of 
beir Sight, attribute Motion to Bodies that are not moved, and 
WReſt to theſe that are in Motion, or at leaſt they ſeem not to move ſa 
Viſeh, 9 5 

Lou ſay true: For in cloudy Weather Water that flows 
Peatly along ſeems not to move at all; and alſo a River 
What runs very rapidly, ſeems to move more ſlowly, becauſe 
Whe agitation of the parts cannot diſtinctly be perceived 
Whcough a Miſt or Fogg : So to thoſe that by running round 
Wave made themſelves giddy, or are taken with the Vertigo, 
l things ſeem to be whirl'd about; becauſe the Spirits i 


- 
4 


7 


e Brain, being turn d round ſo, do whirl along with 
Pem the Impreſſions or Images that they have received from 
erna] Objects; and by this means the Images moving 
Wound, do conſequently make them ſuppoſe that the Objects 
Pemſelves move after the ſame manner: And the ſame thing 


„ 

happens, if we fix our Eyes on a rapid Stream, Or alſo ona 

Potters Wheel, or 2 Mill-ſtone, when they are a grinding, 

and afterwards we look on Objects that arc not in motion; 
and rapid motion the Spirits deing 


for by the firſt giddineſs 
turn d round in the Brain, they afterwards receive the Imaga 


of other things with a ſort of Gyration. 


on 
ding, 
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ARTICLE I. 
F the Principles of the Art of Perſpective or 
Painting. 


I, IN CE all our Knowledge either tends of itſelf to 
ſome Practice, not ſatisfying the Mind before it 


be apply*d to ſome Uſe, (as is the Knowledge of 


Moral and Logical Rules, which would be eſteem d vain and 
idle, if they did not actually bring the Mind to the exerciſe 
of Virtue, and to the Temporal Happineſs and Eaſe flowing from 


idden Truths, for their Demonſtration when diſcover d, and 
or their Defence againſt the Inſults of Sophiſts and Scepticks;) 
Or, if it be fo ſatisfactory to the Mind of itſelf, that ſhe is con- 


Cauſes and genuine Reaſons of the Solar and Lunar Eclipſes, 

and of the various Circumſtances belonging to them; and if 

Ine can demonſtrate them both to herſelf and others, and per- 

orm the fame thing in other Phænomena of Nature; ) yet 

be will not at all deſpiſe any practical or effective Uſe that 
| nu 3 | -- an 


thence: Or, if it did not deduce Rules for the Inveſtigation of 


tented to reſt ſatisfied even in that Contemplation alone; (As, 
g. ſhe is wont to be content, if ſhe can but diſcover the true 
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can be, over and above, drawn from theſe Contemplation; 
but the more curious ſhe is, and the more ſhe admire th« 
Bountifulneſs of its Creator, and is the better affected toward; 
the common Benefit and Advantage, the more ſhe endeavoum 
to direct that pleaſant Knowledge to the Publick Good and 
Veneration of her Creator, (as, e. g. the Cauſes and Reaſon 
of Eclipſes being known, have ſtirr d up a new defire in thy 
Minds of Men to calculate them for time to come.) Th 
ſame hath happen'd in the Science of Opticks, that Noble 
Part of Phylicks. us 


II. For altho' it be pleaſant itſelf, and can fatisfy the Mind 


inquiſitive after Truth, and render it content; yet ſome ar: 


of ſuch a ſearching Genius, that they deſire, as it were, to 
taſte ſome of the practical Fruits of this Science (which we 
have treated of hitherto according to our Deſign ) and which 
may be apply d to fome Uſe. Among which, {ince the 
Delineation of Figures upon Tables is the moſt eminent, be 
cauſe by ir we can fee as often as we pleaſe the exact Fi 


giures of Bodies that are abſent, as well as if they were pre 


fent : Therefore we ſhall here, firſt of all, treat of thoſ 
which may not improperly be call'd the Are of Perſpective, 1 
rhey rightly and decently expreſs the Objects ſeen, by cerun 
Draughts or Lineaments; (for to expreſs their Colours is les 


artificial, and therefore ought to be left to the meaner Art d 


Painting.) 


III. And the moſt plain and eaſy way of Delineation of ary 
Object, as an Houſe, Tower, or of a whole City and it 
circumjacent Territories, is that which is perform'd by tit 
help of a certain Glaſs Table included within a Frame, and e. 
rected perpendicular to the Plane of the Horizon, by which 
the Eye at a proper diſtance, which practice muſt determine, 


(for if the Eye ſhould be too near it would ſee but a ver) 


few parts of the Object diſtinctly; for the Eye at one dite 
Glance cannot perceive diſtinctly more of the Object than wht 
is contain d within the compaſs of a Right Angle, or within 
3 parts of it; and if the Eye be too remote from the Glals 


wards 


2 


Table, many of the Objects would go beſides the Glaſs ts 
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wards the Eye; ) the Eye, I fay, thus duly placed behold® 
divers things, or the diſtin parts of any ſingle Object, 


ards uſt as they appear upon this Glaſs Table, as if drawn or paint- 
ours ed there with a Pencil. Their Images indeed will be the 
and ſmaller there, the more remote the Object is from the Table, 


but in the fame proportion in reſpect of one another, as they 


the BW uſe to be painted or drawn in the bottom of our Eye, without 
» any ſuch Glaſs, tho even yet much more minutely. 
Oble 


IV. Whence we conſider the Delineation of any Object made 
by the Rules of the Art of Perſpective, j uſt as if the [mage of 
any thing placed upon the Plane of the Horizon, or on the 

round, at a proper diſtance from the Eye, were receiv'd 
and impreſs'd upon the Surface of a plain Glaſs, perpendicular- 


and from hence, no doubt, comes the word Perſpective. Some 


as it were, cut off or interſe& the Rays tranſmitted from the 


Fi Object to the Eye: Thus, e. g. if the Point o ( Fig. XXV.) 
pre- being ſeen by the Eye at » through the plain Glaſs K*, the 


eight of the Eye being m, and the diſtance from the Table 
ing mz, Will exhibit its appearance on the Table at the 
Point :; which Point e will be found alſo, if the Line z v be 
drawn upon the Glaſs equal to the height of the Eye mn; 
and then at Right Angles it to the Horizontal Line v be alſo 
Irawn on the Table and produced equal to the Diſtance 
3: Alſo let there be a perpendicular Line let fall from o to , 


207 nd from 9 to o, the height of the Eye; draw the Oblique Line 
; transfer the Perpendicular o from to s ; and laſtly, 

the om s draw the Right Line , which ſhall cut the former 
d ine 7 v in the Point : required: And theſe Things will be 


much better repreſented to the Eye in a real Scheme, than in 
this Figure. | 


ire V. And from this Foundation ſprings the Chief Rule of 
what he Art of Perſpective, contain'd in the following Precepts : 
ihn f any Geometrical Plane, e. g. the Equilateral Triangle MNO 
Glab Fig. XXVI.) was to be repreſented according the Rules of 


Opticks; Iſt, Draw a ſtreight Line, call'd the Fundamental 
| u 4 | Lixe, 


ly erected and interpoſed between the Object and the Eye; 
all the plain Glaſs, ſo erected, the Section; becauſe it doth, 
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Line, and under it delineate the given Plane any how a yy 
pleaſe, or as you are required. 2dly, At the Altitude Z ), 
being the given or aſſumed height of the Eye, draw anahg 
Line parallel to the former, paſſing through the Eye a \, 
which from thence is call'd the Horizontal Line; and this Pla 
comprehended between theſe two Lines repreſenteth the Tal 
in which every Point of the Triangle MO N is to be ſet dom 
Juſt after the ſame manner as they would appear in the egg 
Glaſs Table, if they were ſeen through it, the Eye bei 
at a given diſtance and height. 3dly, Therefore having mat 
on the Horizontal Line the diſtance of the Eye VI, if th 
Image of the Point O were to be found in the Table, dry 
(as we have taught in the laſt Paragraph) the Line O Qpg 
pendicular to the fundamental one, and Qs equal to 00 
and from Q draw another Line to the Point V. Athly a 
laſtly, Draw a Right Line from the Point of. Diſtance Yn 
8, it will cut the former Q V in o; which will be the deſma 
Point. And after the ſame manner proceed with the reſ d 
the Points of the Geometrical Plane M N O, and its Figur 
will be drawn optically ; nor is there any thing elſe requiel 
in delineating any other Figure, whether regular or irreguly, 
only in ſome Caſes, where there may be ſome compendiay 
Ways made uſe of, which will more eaſily be learned by frequei 
practice, than can be taught by many words. 


VI. But if the Scenography or entire Proſpect of any Boi 
were to be delineated, as it appears through the Glaſs Table, 
there would be required nothing elſe, than that the Image d 
the upper Plane of it be found on the Paper, after the (ane 
manner as the Species of its lower Plane was found, and the 
correſponding Points of thoſe Lines, that fall under our Sight 
be neatly connected; nor is there need here of any other i. 
teration, than than that the fundamental Line ought to be 
drawn ſo much the higher, by how much the higher the up 
per Plane or the Body itſelf is. But there is a; more ready Wa 
found out, by which we may perform the ſame thing, and 
is contain*d in the following Particulars. Having found, 2 
frſt, the Optical 1chnography (or Ground-plat ) m no, (Hf. 
XXVII. Numb. 1.) from every Point of it erect 9 
1 | | ati 
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rs to the Fundamental Line, which will give the Altitudes 


2 fevery Point: But becauſe theſe Altitudes, altho? in the Ob- 
whe & they are equal, yet in its Ichnography they appear unequal ; 
at Vz the more remote appear leſs, but thoſe that are near ſeem 


) be greater, according to Chap. X. Numb. 1.) therefore to 
efine the height of every Perpendicular proportionably, we 
ake uſe of this Artifice : On the Fundamental Line erect a 


ech i crpendicular at any aſſignable place, and on that ſet off A B 
being e true height of the Object; (or, if its different parts haye 
na veral different heights, erect ſomany perpendiculars equal to 
ire ſeveral heights;) Then having drawn from the two ex- 
am eme points A and B (and from the intermediate ones, if there 
Qt different Altitudes ) the ſtreight Lines A V and B V to the 
o; int of Sight, or to any other aſſumed point in the Horizon- 
y ad Line, theſe will form a Triangle, within which the ſeve- 
> Y 6» BG! heights of every point will be contain d. And that theſe 
gelt ay ſeverally be determin'd, draw from the points mn, u, Go. 
rel the Optical Ichnography, the Lines ma, n 4, and o a, pa- 


lel to the Fundamental one; the two laſt of which do here, 
chance, coincide (becauſe N O, in the Optical Ichnography, 
parallel to the fame Fundamental Line; alſo on the points 
and à erect a b and ab, Gc. perpendicular to the Funda- 
ental Line, and 26 will give the height of the point m, 
o ab the height of the points x and o; the extreme or high- 

points of which Altitudes m nd will form the Triangle 
n o ſimilar to the under one mn o; and having connected 
cently the ſimilar points by thoſe ſtreight Lines, and which 

e ſuppoſe will fall within our ſight, it will give the deſired 
hnography, or perſpective Delineation, of the Body. 


digt, VII. A Wooden Table accurately form' d into a ſquare Fi- 
er a re, having a perpendicular Ruler made to ſlide along its 
to be rame in a Groove, fo that tho it move, it may every where 
ie up end faſt, will be of great uſe for the practice of Perſpective. 
ee Fg. XXVII. Numb. 2.) For this Ruler being applied to 
„ aue bottom ot the Table is perpendicular to ir, but if placed 


the ſide is parallel to the Baſe Line, and conſequent]y will 
Ip you to draw parallel Lines through any points given 
th wonderful caſe and readineſs : So that nothing elſe re- 
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mains for the full underſtanding the Principles of Perſpeq; 
than that we joyn Sciagraphy to array 2d b. e. har 
thus, according to the Rules of Opticks, found how the}, 
dies themſelves will appear to define alſo their Shadow, 
confuſedly and by gueſs, but by the Rules of Art. 


VIII. And here we are firſt of all to ſuppoſe, at plein 
the height of the Object, from whence the Light come, , 
bove the Baſe of the illuminated Body; ſince it is evideny 
known, that the higher the luminous Object is, the ſhony 
are the Shadows; and the lower it is, the longer they u 
The General Rule is this; The height of rhe luming 
Object being determined either before, or behind, cr 
one fide of the Body; from the lower point K of th 
height (Fg. XXVII. Numb. 3 and 4.) draw ftreight Lin 

through the loweſt points of every Perpendicular, and fin 
the upper point L of it draw other Right Lines thray 
the upper points of the Perpendicular , the meeting of th 
Lines in x, 2, and 3, being connected by the Rig 
Lines 1, 2, 2, 3, and joyn'd with the lower Perpens 
culars, will define the entire compaſs of the Shadow. 


AR TIC 
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ARTICLE II. 


Optical Anamorphoſis ; Or, of the Way of right- 


HE true perſpective way of fore-ſhortening of Bo- 
T dies placed obliquely before our Eyes (the reaſon of 
ich we have given above in Chap. VIII. Queſt. 2 and Chap. 
Queſt, 5.) hath brought to light #wo ways of Deforming Images; 
er upon ſome plain Superficies, or upon the Convexities 
| Concavities of Cones and Pyramids; fo that they being 
from a certain place, at a convenient diſtance, may exni- 
a decent and proportionate form. The firſt way of ef- 
ting ſuch a Tranſmutation, and conſequently in a cer- 
Poſition to the Eye, a Deformation upon a plain Ta- 
conſiſt eth in the following Rules: 1ſt, The Image to 
deform'd is inſcribd exactly and artificially in its proper 
m; or being firſt painted is included in a certain Square, 
BCD, (Eg. XXVIII. Numb. 1.) the fides of which 
g equally divided, and Lines drawn a. croſs from one Di- 
on to another, makes, as it were, a Grate, dividing the [- 
ge painted in it into ſeveral little Squares, which the ſmaller 
y are, and more in number, ſo much the more accurately 
| rightly they ſerve for the Deformation to be made here- 
Tr: And this Grate-like Figure is commonly call d the 
zotype, or original Appearance of the Figure. 


Il. 2dly, For the Deforming this Prototype, draw on Paper 
Infinite Line E GH, Numb. 2. and perpendicular to this 
draw the Line E F what height you pleaſe ; ( bur the leſs 
take this height, the more contuſed and deformed will 
Image be; ) and alſo having taken the diſtance E G at 
alure, through the point G draw another Perpendicular ; 
m whoſe middle G fer off, both ways, parts equal in num- 
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type, and alſo divid:d equally with it: Then from E throu 
every point of the Line e d, having drawn the Right Ling 


u, Sc. having alſo through every one of theſe points ri 
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and locking from the height E F. 


a ſmall Hole, at the given diſtance and height of the He,! 


theſe Rules are to be obſerv d: Iſt, The Image to be deforo! 
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ber and length to the parts in one ſide of the Prototype, 
that c d be both equal in length to the Line CD in the Prop, 


E cb, Ed a, Sc. from F the point of Sight, through e du 
the direct Tranſverſe Line Fe a, which will cut every qr 
of the Lines drawn before from E in the points a, i, k, | . 


Perpendiculars to G H, and parallel to one another, you yi 
have the Figure of the deform'd Square a b c d divided inyy 
many oblong irregular Figures as the Prototype hath qu 
Squares: Laſtly, Having decently transferr'd every poin d 
the Image inſcribed in the Prototype, into the correſpondy 
points of the deformed Square (juſt as they would fall city 
in the ſides of the littr!2 Squares, or in the middle of therh 
rea's ; which may eaſily be defined by the interſectional Ny 
gonals) you will have the deform'd Image; which wil 
pear well formed, if you look on it through a ſmall Pin- 
made in Paſteboard or thick Paper, keeping the Image in u 
horizontal poſition, and holding the Paper at the diſtance l, 


III. And here we muſt Note by the way, That after tt 
ſame manner ſolid Bodies may alſo be deformed, if firſt thi 
lower Baſes under a certain diſtance and altitude of the [yy 
then their uppermoſt Baſes alſo, or any other intermems 
diate. ones, be deformed upon thoſe Baſes under the remaininy 
height of the ſame Eye; and afterwards a Body be formed 6 
of Wood of a determined height, that hath irs lower lt 
exactly ſimilar and equal to the firſt Deformation, and its iy 
per Surface to the ſecond : For if you look on this Body iin 


will repreſent to the Eye its uſual and proportionate Figur: 


IV. But if you would artificially deform an Image on t 
externalor Convex Surface of a Cone, which afterwards m 
be ſeen in its true form and ſhape, by the Eye perpendicult 
ly elevared at a certain height above the Apex of the Cons 
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B, CD, EF, GH, (Fig. XXIX. Numb. I.) drawn 


Wo 22 little Spaces, 1, 2, 3, 4» 5» 6, 7, 8, Ge. but the 
re the number of theſe Spaces are increaſed, the more ac- 
rately will the Deformation be perfected. adly, Having 
med the Right Line 4 6 (Numb. 2.) equal in length to 
B the Diameter of the Prototype, and divided into the ſame 
amber of Parts, on it place » m the ſuppoſed height of the 
ne, and beyond it ſet mi, the height of the Eye, above the 
one; and from / dra ſtreight Lines to every Point of Di- 
jon in the Baſe 4 b, that will cut the {ide of the Triangle 
n (which is the Section of a Cone) in the Points 1, 2, 3, 


'31), 


m 2 to 2, Sc. 3dly, To form the Cone, having ſepa- 
ely taken a Point as a Center (Numb. 3.) at the length m b 
m a (Numb. 2.) deſcribe an Arch of a Circle a f of a ſuffici- 
tlargeneſs, and cut from it the Arch a e equal to the Cir- 
mference of the Circle of the Prototype; which may eaſily 


ſe taken them triple, v. g. or quadruple, or any other Mul- 
le to one another, as we ſhall ſhew in the ſubſequent Diſ- 
urſe: Alſo divide it into as many equal parts as there are 
the Circumference of the Prototype Circle ; and having af- 
that drawn ſtreight Lines from g to à and 6, &c. and di- 
led them alſo after the ſame manner as bm or am, you 
| have the Superficies of the Cone checker d after the 
ne manner as the Prototype. 4thly, So that there is nothing 
to bedone, but to transfer proportionably the Parts of the 
gure, inſcrib'd in the Prototype, into the correſponding Area's 
the Cone; And, laſtly, to fold up this Conical Superfidies 
the form of a Cone. | 


v. What we have ſaid of a Conical Superficies, may alſo 
apply'd to a Pyramidal one, only this is the difference 


but a Polygon, having as many ſides as the Pyramid hath 
gles, ſuppoſe it to be a Pentagon: And, 2dly, that the 
e of the Pentagon of the Prototype is to be put Qs 

Eo | ten 
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iacluded within a Circle, divided by four or more Diameters, 


W. nferſly, and as many Circles equidiſtant from one another, 


ich are to be drawn parallel to the Baſe, from 1 to 1; 


found by che Proportion of the Diameters, having on pur- 


, That the Prototype, or Ground-plat, muſt not be a Cir- 
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often in the Arch a f, deſcribed from the Center g, andy 
be mark d out alſo with as many Right Lines as that by 
Sides, but the reſt of the Circumſtances are to be perfiry 
as in the Cone. (See Numb. 4..) LE 


VI. But to deform an Image within the Cavity of a cu 
or Pyramid, the Figure m a is only to be alter d a li 


the remaining part of the Work is finiſh'd after the fp 


manner. But the height or diſtance of the Eye I m muſt y 
be placed over the Vertex of the Conick Section, but pen 
dicularly below the middle of the Baſe, as may clearly be ſa 
in the foregoing Figure, Numb. 5. e 
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AR TICIE III. 


The Optical Way of repreſenting diſtinctly two or tin 
different Images upon an indented or channel d Pla 


I.” HESE are very pleaſant Sights; nor do they tai 

much Art in performing them; and they are di 
two ways: For either the Images are drawn with a Pat 
upon the triangular hollow Channels of ſuch Tables, or ot 
made of Wood in the form of a Priſm ; Or being ali 
painted or repreſented on Braſs Tables, they are cover'd wi 
triangular Priſms made of Paper, The firlt way is excell 


treated of by Harſdorffius in Tome III. Delic. Plyſico- Mu 


Pare. III. Probl. XXXVII. and conſiſts briefly in the folk 
ing Rules: 1ſt, Get ſome triangular Priſms of Wood | 
(Fig. XXX. Numb. I.) made by ſome Joyner : Let their ni 
ber and length be in proportion to the magnitude of thel 
mage; and they are the more fit for this Buſineſs, the u 
ſlender and ſmall they are. 2dly, Theſe Priſms muſt bt! 
placed and fix d upon a plain Table, that ſtanding on it 
Edges they may make a kind of Plane, with their conti 
Baſes, upon which the defired Image, (See Numb, 2) what 
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be, may be painted or drawn. 3dly, After this Picture is 
hd, the Priſms being inclined backwards or forwards all of 
m the ſame way; alſo being placed upon their next follow- 
g Edges, fo that they make with their Baſes a Plane ſimilar 
the former, do now receive on them another Figure diffe- 
at from the former; which being finiſh'd, the ſame Priſms 


* ing placed and fix d in the ſame order upon their Baſes, 
. 10 hich have nothing painted on them, will make an indented 
oft ne, Which will repreſent to the Eye, being placed oblique- 

b to it, from one part of it one Figute, and from another 
ay another different Image. 


II. The ſecond way requires, iſt, two Images engraven 
Braſs, every way equal, or at leaſt included within 

ate or Parallelograms, as D and E (Numb. 3.)-2dly, The 
al breadths of thoſe Parallelograms are to be divided alſo into 
equal number of equal Channels or Grooves, made by the deep 
s of a Graver ; Which, the more they are in number, and 
> ſlenderer they are, ſo much the more accurately will the 
ole Work be finiſh'd. 3dly, Another Rectangle F (N. 4.) 
| be drawn upon thick Paper, of an equal height with D 
| E, but having its breadth double of one of them, and 
refore hath twice as many Channels as one of the Images; 
Lines of which Channels are to be folded, in and out, 
rnately, x and 1 upwards, 2 and 2 downwards, 2 and 3 
ards again, and ſo on: So that the whole Paper F being 


* Ws folded, inſtead of being double in breadth, will be juſt 
pan to each of the age taken ſeparately. 4thly, The Pa- 
ele being thus rightly folded into Channels and triangular 
Ms, is to be fix d upon another Oblong or Rectangle G 
e fol nb. 1.) made of thicker Paper, being exactly equal to 

firſt D and E, and divided into the fame number of e- 


il parts, ſo that the depreſsd Fold or Hollow 2, 2, be 
of to: and faſten'd to the Figure F, upon the Line 1, 1, of 
Rectangle; the Fold 4, 4, upon its Line 2, 2; the 
ul de d 6, 6, upon its Line 3, 3, Ge reaching over the reſt of 

Folds 1, I, and 3, 3, Cc. Frhly, Theſe channel'd Pa- 
Tables being thus decently fitted, and alſo (that the Paper, 
wha ough it be thick, may be kept from bending or growing 

l erooked) 
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dy inſtead of the former two D and E, as hath been {aid 4 


Channels in it as one of the Images. 3dly, Every two Holby 
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Crooked ) glewd to a wooden Table that is a little lags 
the Parts of the Images D and E at laſt are glew'd in df 
order, one on the Right Hand, another on the Left to th 
Planes of the Channels or triangular Priſms: Which hy, 
done, altho the Images are confuſed, yet they will 2002 
whole and diſtiact to the Eye, viewing them obliquely, fog 
times on the Right Hand, and ſometimes on the Left, 


III. For the repreſenting of three Images, or Pictufes t 
thing elſe is required, but that, aſt, three Images be got ts 


ready. 2dly, Inſtead of an indented Table to receive it 
three Pictures, the Figure F is to be made of thinner Ii 
and ought to be thrice as broad, and to have thrice as 


are not to be folded in the Figure of a Priſm, but are to þ 
glew d quite to their Backs, but the third is to be left in x 
horizontal Poſition ; the fourth and fifth are again to be pla 
together, and the ſixth to be left, Se. The reſt of the (Wat 
is to be finiſh'd, as we have taught above, 
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E 722 by Reflexion, or that Viſion that 
* s made 7 the help of Glaſſes, or 
TY Poliſh'd and Reflecting Bodies. 
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CHAPEL 
Of the Manner of Reflex*d Viſion in General. 


eſt, I. W HAT i this Manner of Reſiex d Vim? 
hen the Species of things are tranſmitted into the Eye, 
immediately by direct Rays, coming in a ſtreight Line 
m the Objects themſelves, but are reflected from Glaſſes, 
ome other ſuch-like Body; ſo that the Rays going from 
viſible Body, don't fall upon the Eye directly (which is 
polited in the place whither they tend) but upon ſome o- 
r ſpecular Body; from which being reflected, they at 
gth come to the Eye, and there repreſent the Image of the 
ect after the ſame manner as it they came from it direct- 
07 


i 2. How 
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2. How 4 this Reflexion of the Viſual Rays made, and bownay 

| v 5 — e e 
As when a Ball ſtruck againſt a Wall, is by that may 
hinder'd from carrying on its impreſsd Motion in a Ri 
Line, and therefore . . it by Reflexion: Juſt fo the ka 
of Light (which tho? extremely fine, are yet corporeal) itty 
fall upon any Opacous Body are reflected from it. And ut 
rebounding of the Ball is more regular, the more ſmooth af 
plain the Wall is, ſo that the Angle of Reflexion B CES 
XXXI. Numb. 1.) is then nearly equal to the Angle of ly 
dence A C D: But from a Wall of a rough and uncquly 
perficies, rebounds back with an uncertain Reflexion, aum 
ding as it lights upon the Prominences or Protuberances oth 
Wall, this or that way, and more or leſs inclined; fot 
Rays of Light, falling upon a rough Superficies, are conhitþ 
ly and irregularly refle&ed.- (Vid. Numb. 2.) But when ig 
ball upon a ſmooth and well-poliſh'd Surface, they are rel 
ed-a-contrary way, inthe ſame order they fell on it: 90 
if the Eye happen to be placed at O (fee Numb. 3.) wide 
the Reflexion tends, ir ſhall have the Rays impreſs d ont 
Retina, juſt after the ſame manner, and in the ſame order 
it it were placed at P, and had received the Rays from 
luminous Object D E directly and immediately. Where 
zs in this latter Caſe it receives the Image of the Object 
the immediate Rays, and conſequently ſees it directly; ſo 
the former Caſe, it receives the Image by Rays reflected wk 
in the . ſame order as they went ont from the Object, © 
therefore ſees the ſame thing after another way, which i 
little about; i. e. by Reflexion : But if the Reflexion be mit 
from a rough and irregular Surface, the Rays will be al at 


2 14 


fuſed; and fo twill be impoſſible the Eye can receive ard 
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ſtinct Image of the Object. i 

2. And can this be demonſtrated experimental 2 : 5 
It may: For if you ſuppoſe a Man (Eg. XXXII) to in 
berwten a darken d Room and an oppoſite Wall, with 
Face towards the Sun, and ſhould caſt the Image of hi Fr 
enlighten'd by the Sun, on the oppoſite Wall A B; thi * 
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Eng diſperſed and confuſed by the roughneſs of the Wall, 
not repreſented upod the white! Cloth, or Paper within the 
arken'd Room, altho' there comes à great many Rays thro? 
e Hole from the Wall to the Paper. But if upon that Wall 
du hang a large and well-poliſffd Looking-glaſs'; the Image 
the Man being carried to the Glaſs, is reflected back again 
rough the Hole C, and is repreſented on the Paper (hut in 
inverſe order, as it muſt needs be) and this after the ſame 
anner, as if the Image of the Man had come thither directly 
uu oi 
4. What therefore doth the Glaſi do bere, and what are the ne- 
ſay Circanftances of thy Experiment ee 
he 1ſt is, That it ought to be an Opacous Body, which ſhalf 
t tranſmit the; Species it receives, and this the Wall does; 
refore there. is required, in the ſecond place, That it be 
oliſh'd Body, Which ſhall refle&t the Rays in the fame gr; 
that it recelyes them ; And all Bodies, which, either b 
dure or, Art are Opacous, and bave 4  poliſh'd 'Sijperficiesy 
re on that account the Nature of a Looking-glaſs ; And 


- 
* 1 


F . 22 as Thu; e * 4 
| th are, Iſt, Common Looking- lafles, which are made o 


experience to he e beſt Way to prevent the Images appear 
colour d) from a Mixture of many Metals togerher melts 


d clear and ſtagnant Water, reduced to a level by 
Gravity of the Atmoſphere; and therefore are moſt ex- 
7 poliſh d, and are render'd Opatous below by their ** 


X 2 
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and the Darkneſs of their Bottom; z next to this may be reckon 
unpoliſh'd Glaſs, whoſe Surface is made ſmooth, when 1 | 
in Fuſion, by the Preſſure of the Air; for theſe in the by 
will ſerve for a kind of Specula, and will ory: the Img 
of Candles and other lucid Objects. 3 


F. Tou have ſhew d me-the Difference of Sorel in "ey 
the Matter of which they ate _— 5 Do tg 80 2 one bs 
in any thing elſe d | 


They have a vaſt ines" in — of that Extera 
Form or Figure: For, 1ſt, ſome are Plain, which have 1. 
any ſenſible Cavity, Convexity, or Inequality in their fp 
faces; as is ſtagnant Water, which is naturally of ſuch a pl 
Surface, and Glaſſes that are poliſhd and made plain by lr; 
2dly; Spherical, and ſo all Glaſſes would be, if Then they ar 
firſt blown, they were extended "ta an equal diſtance oxy 
way ;. becauſe the external Air preſſeth them equally on er 
Gde ;and theſe are either Convex,whoſe Sphericity or Promitey 
is outward; or Concave, which are hollow'd 1nwardly ; y ; anay 
which may be number'd Elliptical, Parabolical, and Hy 
bolical Glaſſes, both Concave and Convex ; Which are il 
better than Spherical, i they could be made with as much 
and exactneſs. zdly, pm a When either two Plaine 
together and make an Angle, or ſeveral are oyn'd togethert 
the form of a Multangular Pyramid or Pri 10 of the muy 
| kinds of which theſe that follow are the its that are q 
plied to practical Uſes; Pyramidal Glaſſes, Quadrangulrs i 
Quinquangular, and Prilmatical Octangular ones. 4]y, ( 
cal, and, Fly, Cylindrical ones; Which are made i in the fo 
ofs Hue or Cylinder. . „V 
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Not all, but moſt of 8 4 Iſt, without 11 even 
this fort of Viſion, nothjng can be ſeen, ſince the Rays of 
jght are the only Medium whereby the Species of things 
painted i in darken' d Rooms, or in the Eyes of Animals, 
bether they are immediately tranſmitted from the Objects 
them, or whether they fall firſt on Glaſſes, and are re- 
ted from theni, in their true order, to the Eye. Hence 
d it is; that in the Dark we can neither ſee the Images of 
her things, nor our Faces in a Looking-glaſs. The ſecond 
quilite allo of Direct Viſions holds good in Reflex d, ex- 
pt in one Caſe, vi. When the the Objects are too ſeaall, 

the Reaſon given above in Qzeſt, 2+ Chap, VII. Seck. I. 

ey do then evade our Sight; and indeed their ſmall Images, 
ing reflected back from plain Glaſſes, are not at all greater; 
d thoſe that are reflected from Convex ones, are leſs than. 
hen they come directly from the Objects themſe]ves (as will 
demonſtrated hereafter ; ) fo that it is plain, that in this 
i alſo it is impoſſible for them to be viüble; and the ſame 
alon alſo may be given of too remote Objects 


2. But what j this one Caſe that Ml to be excepted 2 


It is that concerning Concave Glaſſes, which have this pro- 
ty above the reſt (which we ſhall demonſtrate hereafter in 
proper place) that they magnifie the Images of things fal- 
gon them; inſomuch that thoſe Objects that by reaſon of 
ir minuteneſs were imperceptible before, become now very 
cernible. Hence the. fine Hair that grows on Womens 
pper Lips, otherwiſe —_— to be diſcern'd, in ſome of the 
X 7” | largeſt 
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largeſt. Concave Looking glaſſes, ſeems to be a rough Beard: 
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But here we muſt Note this, That the Property of Concave 
Slaſſes don't extend itſelf to the magnifying of rhe Species of 
remote Objects, becauſe the reaſon of this Property (as wil 
appear hereafter) ſuppoſeth the Object to be very near. 


2. And can thoſe Objefts that are very remote be ſeen by reflex d 

We have ſhewn above, at the End of the Firſt Queſtin, 
that the ſame reaſon may be given for thoſe Objects that are 
too remote, as for thoſe that are too ſmall; viz.. that in this 
reflex'd Viſion, as well as in the direct, they evade our Sigbt: 
But this here, as well as there, is to be underſtood with this 
Condition, That the Magnitude: of Things be diſproportice 
nate to their Diltances, for otherwiſe there can be no Diſtance 


| ſo. immenſe, even in the Caſe of reflected Viſion, from whence 


a luminous Object may not be ſeen ; ſuppoling its Magnitude 
and Bulk be proportionate to that Diſtance ; and this a 

by the former Inſtance of the fixed Stars, . whoſe Images in the 
Night, reflected from the ſpecular Surface of the Water, aps 
pear as plain and as large as they do when ſeen. directly. 


F. Doth the fourth Requiſite of Direct Viſion belong alſo to thi ? 


That ceaſeth quite in the Reflex'd Viſion; fince that Ob- 
jects placed directly before the Eye, with their back parts to- 
wards the Glaſs, hinder one another, fo that they cannot pre- 
ſent their fore parts to the Glaſs, or tranſmit their back parts 


referr'd from the Glaſs to the Eye: But if the Object be po- 
ſited on one ſide, or behind the Eye (but yet not directly be- 


hind it, or its Body, becauſe then it would hinder the Species 
from paſſing to the Glaſs) its Species paſſing beyond the Eye, 
and falling upon the poliſh'd Surfaces of the Glaſs, will be 
thence reflected to the Eye, and repreſent to it the Image of 


the Body from whence it was. firſt emitted; ſo that by thi 
way a Man may make himſelf a 


̃ r like Argus, with Eyes 
all round him, if he do but hang plain Looking- glaſſes all 
round the Walls of the Room, ſo that walking backwards and 
forwards he may obſerve the things that are done in the inmoſt 
Corners. | 55 
„ 5. Hul 
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5. Eath the 8 oye f Direct Vi be on ay klar in thy * 
fox d Viſion r INS, 


Not in the leaſt ; for altho? a thick wal, as A B, — 
XXXIII.) be la between the Eye O, and the Thing to 
be ſeen P; this Object may be hs by the help of the Glaſs 
Q, fixed in a large Hole A the Wall A. But here it is of 
great conſequence, whether the Opacous Body be placed be- 
tween the Eye and the Thing to be ſeen without the Eye (as 
was the Wall we have been ſpeaking o of ; or e be 
vithin the Eye under the Cornea; ) for in his latter aſe the 
Species being reflected from the Glaſs, can no more be en 
in the like Caſe of Direct Viſion: p 


6. But the fixeÞ Requifue, 7 believe, * the ſame \ in ue £4 
ion a in Dire i - r 


It is ſo as you fy: For the Eye ought not. to be a up 
vith a greater Light than that of the Object to be ſeen ; for, 
eg. the Species of the fix d. Stars ae projected in the Day- 
time, as well as in the Night, on the ſpecular Surface of ſtag- 
mat Water, and are from thence refjected to the Eye; yet 
the Eye doth not at all perceive. i it 3. becauſe it is already 
fild with the Diurnal Li Light of the Air, which is more ſtrong 
and nearer to it: Juſt after the ſame manner as the Images of 
illuminated Bodies falling alſo on illuminated Walls, and from 
thence reflected with but few Rays, are not perceiv'd by the 
Eye when it is placed in the fame Light of the Air; but if 
they fall on a White Cloth; or piece of Paper within a darken'd 
Room, and thenge are refledted to the Eye, placed alſo in 
the Dark with. them, although but a few weak Rays are 
Aae et e their anger, the Images are e 
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„ in the 

CHAN HE 1 

Of Refiex*d Viſion of Light, Colours, Shadows, &c. Ex 
1. WW H 4 T z the Reaſon of Light ſeen by Reflexion, ad 1 
_ VV} and in what doth it differ from the Reaſon of La -.. 
ſern dire ? Rag PR 24 One it 
Light is ſeen directly, when it comes immediately to te bequi 
Eye from the lucid Object, and affects and ſtrikes the Fibrils, . Boo 
in the Tynica Retina: But when the Light, coming from the let v 
Jucid Object, falls upon an Opacous Body, and is from thence JM tf 
reflected to the Eye, without any conſiderable Diminution, I the E 
then we diſcertn it by reflex'd Viſion ; as happens in com- lyhtec 
mon Looking-glaſſes, on the Surface of Water, Sc. nei certain 
ther, as to the thing itſelf, is there any more difference be. on loſe 
tween reflex d and direct Viſion but this, that here the Sena fire b 
are more apt to judge, that the received Light is in the refiett-wll 
ing Body, than in the firſt Fountain from whence it ſprings, 14 a 
— f Tent 97 . 
2. But à not the Light very much mea ben d in all Reſterim, I Tha 
eſpecially from rough Bodies > How then can it be ſuppoſed to be 1 Conca 
Rected without a great Diminution of it ad al 
© This is to be underſtood reciprocally. For the fame Light] ſhe re 
of the Sun is reflected in the Day-time from the Moon and our « 
the reſt of the Planets, yet in the latter it is not in the leaſt i vben ti 
diſcern d, and in the Moon it looks more like a ſhninig i recte 
Whiteneſs than Light, becauſe the Eye is filled with the Dai. Mf Refi 
light of the Air; but in the Dark, when the Eye is not pre- Point; 
poſſeſsd with Light, altho' it be conſiderably weaken d, yet to a leſ 
it affords a ſufficiently denſe and ſtrong Light; ſo that from ſrongl) 
hence we may gueſs how great the Splendour of the Cloud h a 
is in the Day-time, when they appear white as Snow; of vehe 
of the Earth itſelf, illuminated by the Sun, and ſhining . thei tacrſed | 
+ | oY os 
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Pay-light, and eſpecially near Shadows, if it chanced that 


a the Dark, | : 
3. Aud can't the Light which # reſiex d once from an Opacous 
Body fall upon another, and from thence be again reflected? 
. Experience teacheth us, that ſome Bodies do yet ſhine after 


the tbird and fourth Reflexion ; As, e.g. by a Candle burn- 
ing in the Night-time, not only the next Wall, or a Tankard 
ſanding on a Table by it, are render d luminous, but alfo the 


gin the Light from it to the Bottom, which otherwiſe would 
tequite dark ; and the Wall will reflect alſo the Light upon 
Book held near to it, fo as to render the Letters in it viſible: 
Ye: we muſt confeſs, that the oftner the Rays of Light are 
releFed from Opacous Bodies, the leſs they are able to affect 


lighted Candle placed between, two Looking- glafles ; and it is 
erin alſo by plain Reaſon, that all Motion in every Reflexi- 
on loſeth ſore part of it againſt the reflecting Body, and there- 


lire by degrees grows weaker, 


4. But I remember I have heard, that in ſome Caſes the reflex d 
Light is render'd ſtronger by Opacous Bodies, than it was before the 
Marine E e 
That is true, and is ſufficiently proved in the Examples of 
Concave , Spherical, Parabolical , Elliptical, Hyperbolical, 
ad allo of Plain Glaſſes diſpoſed in a circular order. 
igt The reaſon of which is this, That the Rays of the Sun, which 
ande our Senſes appear parallel, or others that are more diſperſed, 
lealt i When they fall on the Cavities of fuch-like Glaſſes, and are 
nige reflected back again at equal Angles, according to the Laws 
Day - ot Reflexion, they meet together almoſt in the fame Phyſical 
pre-M Point; So that the Rays being thus condenſed and brought in- 


yet v a leſſer compaſs, they don't only move and affect the Eye 
from lrongly, but alſo (becauſe the Solar Light is always joyn'd 


oudsBY Vith a conſſderaple Heat) the Heat thus collected will burn 
orb vehemently, that they will ſet in Flame green Wood, im- 
n ibeſſ werſed under Water, and (which hath been experimented in 
Day: VVV IS nt, fe * e Opn this 


theſe Bodies thus illuminated were oppoſite to the Eye placed 


Lid of the Tankard, being open'd a little way, will reflect a. 


the Eyes; as will appear hereafter in our Example of a 
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this laſt Age by the wonderful Glaſſes of Septalins, Ville, an . 
Tichirnbauſui) alſo melt the moſt ſolid Metals 5 all for 
Stones, even Asbeſtus itſelf, and turn it into G 


5. But Bom is it that the Colours of Bodies, reflex d from who 0 
Pacous ones, affect our Eyes ? N 


Since Colour is nothing but the Light e nk 
and modified, it never is increaſed by. a new Reflexion from 
another Body, whether rough or poliſh d, but is rather fone. 
what weaken'd ; fo that it repreſents to the Eye the ſame (o 
lour reflexed from thence, but ſometimes not ſo ſtrang uw 
vivid, But if it happen that the Glaſſes themſelves are made 
of ſome colour'd Subſtance, theſe do.modikie anew the Colayy 
of the Objects, that is the Light already modified, 10 that the 
br. to the Eye their own Colours. 


6. Tell me ao bew Shakes are formed in the ty „ u 


1 * e are nothing but the Privations and Deſech 
of Light, properly ſpeaking, they are not reflected; yet by 
the help of Glaſſes they are alſo obſerv'd ; becauſe, "tha part 
of the Glaſ on which the Shadow falls, 5. 5 that part which 
receiveth no Rays from the Object, or but very few from the 
other parts of it, reflects none, or but few to the Eye: The 
fame alſo may be faid of Opacity and Tranſparency. That 
Tranſparency is a fort of Shadow, abſorbing and taking in the 
Rays; ſo that projecting its Defect in the Glaſs, it become 
viſible only by accident; whereas Opacaus Bodies do aCtualy 
tranſmit the na to the . and are therefore viſible per h 


nd 


5 
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7 (f the b, or Plate of Ohje, ſen by Refleion 


. 4 7 Is the Reaſon, chat in | ples Looking-glaſſs the 
WV Pace of the Image, vr Fpecies, ſeen by Reflexiong ſeems 
1 5 bebind the galt wy: . re We a s the 992 ts 
* it + * WT i 


The Point A 0 g is not ſeen, except it be by thoſe 
mumerable Rays which it projecteth againſt the Glaſs, which 
being from thence reflected, by vertue of the known Law, 
they enter the Pupilla O P, as C O and DP: Likewiſe the 
Pint B is not ſeen except it be by the Rays E O and E P 
reflected * to the ſame Pupils. But the Judgment of our Senſe 
(o which nothing can be certain, concerning Reflexion) ſup- 
poſeth that the Rays CO and D P, come from that place in 
which. the Rays O © and D P, being continued books again, 
do meet; Fig. from the point a; in like manner it judgeth that 
the Rays E. 5 and FP do come from the point b. If there- 
fire an one will take the pains to find exactly thoſe Rays CO, 
nd D P, alſo EO, and EP, according to the Law of Re- 
lexion; and being thus found; will continue them back a- 
gin, he will ſee that the points of Interſection « and b will 
be extended as far behind the Glaſs, in the Imagination of the 
Mind, as the points of the ROE A ou B are __ from 
be Claß before. 


2. But what is the Reaſon, that in . Spherical Glaſſes, the 
Image or Species of ube Object appears behind the Glaſi, as in the 
Plain ones, but at a nearer 4 nw than the "__ 16. 26 1 
lehre the Glaſi s , 


And indeed (which may be farther v added) at a diſtance ſo 
mich the nearer, by how much the more Convex the Glaſs 


hy ar r the leſs the uy. is hep gb i i cut. And ws 
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this is ſo, any one may ſee, who will but take the pains to 117 

find as exactly as he can the Rays CO, and DPH XXxy) ki 

alſo E O, and F P, which are to be reflected to the extreme kr " 

points of the Pupila; and being thus faupd, will continue them Will © "ol 

back again: Fiz. He will alſo, ar the fame time, find, tha 1120 

the Rays reflected from the points C and D (which are Near- * 

er in the Superficies of a Convex Glaſs, than in a Plain one) to- 15 g 

l wards the Pupilla O E (all things conſider d) they diverge 3 

= | more, and conſequently that O æ and P a, which are bpnyinged h 7 
1 | back again do converge more, and therefore-do ſooner-meet, nts 
1 3. Doubtleſs then the comrary to this will happen in Cm inthe 
5 Glaſſes ? Refie 
3 The place of th th Rect 
| 10 K 
. | by cot 
„ duced 
1 of the 
* |; given, 
0 theſe 
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If, ft, the Object A B Eg. XXXVI.) be near enough oil 6. 

the Superficies of the Glaſs, and placed between the Center JW Pupill: 

and the aforeſaid Superficies, then the Rays which proceed Th 

from A to C and D, and from thence are reflected to the 3 

Pupilia O P, are found to diverge but little, and therefore ate will b 

ſupppoſed to have proceeded from a more remote point 4; For in 
and ſince the fame thing happeneth in the Rays B E. _— 
: whoſe 
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whoſe reflex d ones, EO and F P, tend to the ſame: Pupils 
OP, being found according to the Law of Reflexion ;) 
Therefore its Image is refer d, by the Judgment of the Senſe, 
to 4 far remoter ſpace, than if, ceteris paribus, we look into a 
in Glaſs, or, much more, if into a convex one. In the 
mean time Experience itſelf teacheth us this, That they are 
rightly wrought, according to the Law of Reflexion, becauſe 
the Rays.A C and A D, and their reflex d ones C O and D P, 
keep both the ſame Site and Order among themſelves as they 
had when they came firſt from A; and alſo, in reſpect of the 
others BE and B F, to which they were upper ones at firſt 
intheir going out, and remained alſo the upper ones in their 
Reflexion, and therefore in this Caſe the Image obtains an e- 
7. But what if, 


47 


7 . * 


dy, the Obje A,B (Fig. xxxvl. Num. 


and, for the aforeſaid Reaſons, inverted. 


6. What will be the Event, if our Face itſelf, and with it the 
Pupilla of che Eye, were the Object to be ſeen in the Glaſs. 


Then indeed both the former Caſes may eaſily be applied to 


the preſent one j but the Delineations of the Figures or Schemes 
will become difficult and will require more time and labour; 


For in ſome Caſes there will be no Interſection made of the 
7 Eo Rays 
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Rays E O and E P, and therefore no Image Will appeit 
Which will happen eſpecially in that Caſe, in Which lere 

and the Pupils are placed in the Center "iff of the G 1 
G, from wherce all Rays emitted againſt the Glaſt fall per 
pendicularly thereon, and are teflected back very nearly i in 15 
ſame Lines. 107 


1 alſoobſerved, that — Banding by wh Ba 
ft frm to be inverted ; what is the proper Reaſon of this? © 


This happens in all Speculums lying horizontally, that the 
Heights and Depths of Things, or Objefts in them, are ſeen 
inverted. E. G. The Tree AB (Eg. XXXVII. Numb. 1.) 
ſtanding on the Banks of Standing Water, as in à Glaſs, wit 

its Top turn'd downwards; and the Man AB (Numb. 2. ) 
ſtanding under a Glaſs placed horizontally over his Head, is 
ſeen with' bis Feet turned upwards, and the Crown of 4 
4 of the Shadow pointing towards the Top of his Head; 
z. becauſe the Ray, which is to be reflected from the Top 
of. the Tree B, by the help of the Speculum, to the Eye O, can 
be no other than B C falling higher and further from the Ob- 
ject A B, and conſequently Pal reflected higher to O: And 
therefore being continued back again from O through C, vil 
be brought lower to the Point b; while; on the contrary, the 
Ray which is to be reflected from E. to the ſame O, mult 
neceſlarily fall nearer A and lower, eig. in the Point D, from 
| whence it ariſeth lower to O, conſequently in the Judgwet 
5 of the Mind it muſt be refer d higher to the Point ;e. 
i in the other Caſe all things 1 aftet the ſame manner, but 
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0f the Diſtance and — of Objetts ſeen by 


Reflexion. 
I: or appears the Magnitude and Diſtance of ObjeRs in 
LA Plain Glaſſes ? as LETS ons 


We Lo already hinted, in Queſt. x; of the preceding Chas: 


the Glas, as the Objects themſelves are diſtant before the 
Glas, of which we have already given a moſt plain Reaſon. 
And from hence it eaſily follows, ſince the incident Rays AC 
and A D (Fig. XXXIV.) reflected to O and P, diverge nei- 
tber more nor- lefs than if they were tranſmitted directly from 
«to O and P, (for the Triangles ACD, and 2 CD, being 
equal, therefore the Angles at A and 4 are alſo equal;) the 
point 4 will fall on the perpendicular A G produced; and the 
kme will hold true concerning the point 0; and by this means 
4and b will have the ſame diſtance between each other, as A 
and B in the Object itſelf 5 5: r. the Image 4 6 will appear to 
the Eye o P with the fame Magnitude with which the Ob- 
kt itſelf would appear, being remote from the Eye at an e- 
qual diſtance. And bence it is, That in a cleat Star- light 
Night : the Images of the Stars (which of themſelves are 
alt Bodies) not only appear ſo far depreſſed under the clear 
Water, but alſo as little and ſmall as their Diſtance and Mag- 
titude appears to the erected Eye. 


2. Doubtheſi the thing ic otherwiſe in Convex Spherical Glaſſes ? 
Who doubrs of it? For ſince in their Curvilinear Super- 
lies the incident Rays, and their reflex d ones diverge more 
from one another; 5. e. if A C and A D fall from an equal 
liſance in the pvints C and D, equidiſtant alſo, (Fig. XXXIV. 
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that in this Caſe they are to be conſider d fo far remote behind 
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336 Of CATOPTRICK 8: 
and Fig. XXXV.) and their reflex d ones CO and DP d 
here diverge more from each other than in plain Glaſſes ; there. 
fore being produced back again, do converge more, and meet 
ſooner in 4, and conſequently does make the Image appexr 
nearer the Glaſs than the Object irſelf : Which very thing, 
ſince ir can likewiſe be ſaid concerning the point b, the diſtance 
of the point ö from 4 will be leſs, and therefore the Img . 
leſs, although nearer. . 

3. But in Concave Glaſſes how are the Species or Images of 0d. 
jects, in reſpect of their Magnitude ?x8——|1| | 

According to the various poſition of the Object and the Eye, 
it may happen that either the Rays which are reflected from 
its Cavity, either diverge leſs, than if they fell froth the like 
diſtance in plain Glaſſes, (as in caſe of Fig. XXXVI. Numb. I. 
and fo being continued back again, do meet farther behind 
the Glaſs, or alſo converge, (as in Numb. 2. of the aforcfad 
Fig.) and making an Interſection, do at laſt, by changing 
their Site, reach to the Eye; by whoſe Judgment — 
being continued back again, they are referr d to thoſe very 
Points of Interſection 4 b, as tho they proceeded primarily 
from them: So that by this means the Image 4 b, not only 
appears inverted, but alſo near the Eye, between it and the 
Superficies of the Glaſs, and for the moſt part ſinall, 


5. Mpat hath been here ſaid may be ſufficient concerning Oljeft 
 erefied before different ſorts of Glaſſes : What muſt we ſay of Objefts 
placed obliquely or reclining ? „ 

Thoſe Objects which are not placed erect, but in inclining 
or reclining before Glaſſes, appear ſo much the leſs, and more 
decurtate or ſhorten d, by how much the more inclined their 
poſition is; for becauſe AB (Eg. XXXVIIL.) is erect, the Ray's 
being, reflected from e and F, it will repreſent the Image in the 
Bottom of the Eye @ o; but the inclined one A C will repre- 
ſent the Image 4c, and A D, the moſt inclined of all, vill 
give the leaſt Image ad: Now from the greatneſs and ſmall 
neſs of the Images or Angles of Sight, if the reſt are equal, 
the Senſe judgeth of the greater or leſſer Magnitude of thoſe 
Objects, according to what hath been deliver d in Ge. Kt 


7 


in the Appendix of this 2d Seftion. 


Of rhe Hgure of Objects fern by Reflexion. 


I, H. IP ds Plain Glafſes repreſent the Figures of Objefts 2 
Thoſe that are perfectly plain repreſent the Images in theit 
moſt proper and true Figure, 'becauſe every Ray falling on 


which have fallen from any Point, by the judgment of the 
Fenſe, are referr'd back again to that Point behind the Glaſs, 
Fhich hath the ſame diftance, and the ſame poſition, in reſpect 
ofthe hinder part of the Glaſs, as the Point of the Object hath 
before the Glaſs, by vertue of thoſe things which have been 
lemonſtrated in Chap. IV. Qzeft. r. But the ſame Diſpoſition 
if all the Points neceffarily infers the fame Figure. 


* Is not the ſame Reaſon alſo - of force in Convex and Concavi 
alles s | | EE 4 

It is fo, only the Curvity of the Glaſſes themſelves cauſerh 
bme Curvity in the Images; as, e. g. looking into a large 
Convex Glaſs, the Head and the lower Parts of the Body 
tm to be reclined, but the Belly or Breaſt ſtand out or for- 
vard: For, becauſe the Rays emitted from any Point are re- 
lefted to the Eye in that Divergeney, that by the Judgment 
the Senſe, they ars referr'd to Points behind the Glaſs near- 
than the Object itſelf is, (for the ſame Ratio holds in all ) 


et; and alſo every Point of the Image ſeems remote at the 
| . ſame 


Of CATOPTRICKS 337 
4 Ml J. And hence it is, that Images, which are on purpoſe ex- 
re. Wl tended and ſtretch d in length, if they are placed obliquely and 
det horizontally before the Eye, are aptly ſhorten'd, and by this 
er I means exhibit a due and proper Figure; as will be taught 
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hem from the Object, is: ſo reflected, that all of them 


do that from hence the Image appears. much leſs than irs Ob- 
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338 Oc AT OPT RIC XS. 
fame diſtance from every Point of the Convex Glaſs, according 
to what hath been demonſtrated. in Chap. IV. Queſt. 2. The 


lower parts of the Image muit of neceſſity be repreſented - 
farther from the Eye, jult as the parts themſelves of the il . 
Convex Glaſs are farther diſtant from it; but the middle a 
parts of the Image appear nearer to the Eye, as the middle 29 ; 
parts themſelves of the Glaſs are nearer to the ſame. * p 
3. Therefore, on the contrary, the Images of our Faces, which a ſtuir0\ 
pear large in Concave Glaſſes, will ſeem bent forwards ? round 
Experience teacheth this, and alſo the Nature of the thing ' 4 
requires it, viz- that with their upper and lower parts they 74 
appear inclined forwards; but with their middle ones reclnei i TY 
the Eyes in particular ſeeming very deep; becauſe the pars of _ 
the Image, which are remote at an equal diſtance behind te 
| Concave Superficies of the Glaſs, ſtand above and belo 


nearer to the Eye, as the Superficies of the Glaſs itſelf abore 
and below is nearer, but in the middle are more remote fron 
the Eye, as the Superficies of the Glaſs is more remote from 
the fame. * „ 


& | 3 1 
4. Since there be alſo Cylindrical Glaſſes, in what Figure: aH 
the Images Objects reflected from them? . 
| | „ : 
They are made deformedly long, by reaſon of their height * 
and deformedly ſlender in reſpect of their breadth, if they ae Co 
placed oppoſite to the Glaſs according to their height; but i Nea abe 


according to their breadth the Image appears deformed 
broad: For in the former caſe the height or length of the 
Image is not miſhapen in itſelf, but would appear rightly anc 
decently, viz. appearing in the ſtreightneſs of the Glaſs, as! 
a plain Speculum ; but tis deform'd reſpectively, viz. in thi 
appearance of its breadth, which being repreſented in the 
| Convexity of the Glaſs grows very ſlender ; In the latter cale 
for the fame reaſon, becauſe the height is contracted in th 
Convexity, the breadth being repreſented in the ſtreightne 
of the Glaſs, is reſpectively very deformed, 5. e. it appears vet 
much diſproportion d to the height. = 
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ed very large about the Baſe of the Speculum; becauſe about 
the Baſe of the Cone the roundleſs is larger; about the Apex 
narrower ; and that the Images will appear greater in a larger 
wundneſs than in a narrower, even the Cotivex Speculums 
ach: Which, by howm uch the greater the Sphere is, of which 
they are Segments, and conſequently the nearer they come to 
lane, fo much the greater they repreſent the Images; 
but the more Convex they are, being cut from a leſſer Sphere, 
þ much the leſſer they make the Ithage appear: 

6. By this means then ſeveral delightful Experiments for Sport 
nd Reer eation may be performed, by the various Compoſition of Con- 
ewe and Convex Glaſſes. e 


x. Phat will follow in Conical and Pyrimidal Speculumt? Wi 
nted If you erect a Conical or Pyramidal Speculum upright, and 1 
5 view it from above, the Forehead will uppear acute and iy 
4 4 ſnall about the Apex or Top, but the Chin will be repreſent- 5 4 


Mi 
795 
* 

1 
1 
430K 
19 
671 * 
2 K 
4 U 
a 


So the thing it elf and experience teacheth : For, v. 2. 
mpular Speculums, compounded partly of Concave, and 
artly of Convex Cylindrical Superficies (Fig. XXXIX.) do 
yonderly deform the Images of the Beholders; becauſe tlie 
arts of the Face over-againſt the Convex part of the Spe- 


eipht lum ſhew ſlender; but the other, which are oppoſite to 
wir he Concave part, ſeem very large, according to the reaſon gi- 


jen above of Convex and Concave Glaſſes: So that by this 
dans, in ſuch Speculums as theſe, one Eye looks ſmall; the 
ſt part of the Noſe ſlender, alſo the Left half of the Mouth 
arrow and contracted ; on the contrary, the Right halves of 
eſe are repreſented large and wide, and the Right Eye ap- 
rars like that of a Giant. If a Pane of Glaſs be ſet into a 
mmon Window, which Pane is Convex about the Center 
d Periphery; and Concave in the Middle, and a piece of 
ack Paper be put behind it, you will have an irregular Spe- 
lum, rendering the Faces of the Beholders very much diſ- 
ted and deformed: | | | 
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7. I there an thing ele remain to be oder * che B 
 gures of things zo be deform 4 or reform d in Speculums 


Some Things which are digoyn'd and. aro in fer o 
parts, in ſome Speculums n e, apd are again Jojn'd 
optically in an orderly Figure; nums made like 
Shells, Channell'd Playes or Tv, Fain 15 nd ? d Pyramid, 
in which Images. that gre artificial e ſed, | e 
cently united, and exhibit the 9 thin 
Likewiſe the Wage of 0 dae ich 707 97 e conf 
bur not without lome certain Rule, in C y Genie | 
are again curiouſly. united and r eſtored = -7 decent Fm; 
of which Artipcies wehall ſpeak at ge RUS # 
which is ee e ar 
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- This 8 happen s in all lum! 
Convex, Concave, Cylindrical, * or Pyramidah” - 

if the Species, or Image of one thing fall G * — Poins 0 of 
the 1 and be ons nn wr os 
equal Ang 
Wliich is 
flexion ; ir it Ot — Wee Img 
into one —.— from divers places, or alſo againſt ſeue 
Plains placed in the fame ür Line, they are reflected ti 
one and the ſame Eye from divers points of the Speculun 
and ſo ſeveral Obe appear to the vilive Low of, 3 0 3s pull 
3 7 Fig. XL Numb. 1 ow Fo * FX = 
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the ſame refleting Matter, lay not in the ſame Superficies or Reg bi 
Line ? | F | "OE 

Thenevery r or piece of Glaſs can reflect a particu- 
ar Image of the fame Object to ſeveral diſtinct parts of the 
bottom of the Eye; ſo that by this means the Judgment of the 
Mind hath an occaſion, by vertue of its congenite or innate 
Law, of referring the ſeveral Images of one thing, to the ſe- 
yeral Speculums or Species, i. e. of ſeeing the ſame Objects as 
if it were many, ( ſee Fig. XL. Numb. 3.) I faid, by way of 
remark, if the pieces of the Speculum lay not in the ſame Su- 
perficies or Right Line, So. For if the contrary to this happen, 
ſo that the pieces of the Speculum keep their former polition, 
then but one Image of a fingle Object is reflected to the ſame 
Eye, and fo one thing only is ſeen, but is deform d with a 
Filure, as it were, by reaſon of the real crack in the Glaſs, be- 
tween which ſeveral Rays of Light being taken in, are abſorbd, 
and therefore diſcover their defect to the Eye allo, and conſe- 
quently' to the Mind which knows it. 


3. What if two Looking-glaſſes be ſet parallel to each other, and 
the Object be placed in the middle of the Space between them ? 


Then the Object, eſpecially if it be very ſplendid, will be 
ncredibly multiplied : For if the oppoſite Speculums be, e. g. 
AB and CD (Eg. XLI.) the Object placed between them, E, 
ind the Eye O; 1ſt, The Glaſs itſelf A B projecteth its Species 
or Image againſt the oppolite one C D; and that being from 
thence reflected to the Eye O, is referr'd, according to the 
General Law, to the oppoſite one FG; and in like manner 
he Speculum C D projecting its Image againſt A B, and re- 
civing it again as it is reflected from thence, and reflecting it 


HI, which is twice as far diſtant, by reaſon of the double Re- 
flexion, and ſo ot; which will yet be more apparent from 
the Reflexions of the little Object E, if the ſame Eye, or 
mother, o, be placed behind the Left Glaſs C P, it will, for 
the ſame reaſon, ſee the things multiplied after the ſame man- 
ner in the Glaſs A B: And from thence we may readily con- 

1 - | : | clude, 
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| 5 But what if to Speculum:, or (which is all one) two Riker 0 


tothe ſame Eye O, by its Judgment it. is referr d to the oppolite 
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clude, experience itſelf alſo confirming the Concluſion, that if proj 
four Speculums, or Looking-plaſſes, be connected in the form Ml then 
of a ſquare Box, the Image of one Object placed in the mid. the ! 
dle will ſeem wonderfully multiplied on every fide : But if o- cle 
ther Objects be laid alſo at each Corner of the Glaſſes thy Will 5; fee 
joyn'd, their multiplication. will ſtill appear incredible to the iſ game 
Eye which looks in and round about, and ſometimes the Back- Pin 
part, ſometi nes the Fore- part of the Objects will appear alter. tbe c 
nately, for the reaſon which may eaſily be applied here from to th 


n 
. Fl 
* 


| the beginning of this Queſt:on. „ place 
: : 4. Can the like Multiplications of Images be made by ſome other Wl 6. 
i ? way of placing of ſeveral Speculums together ? ; | ＋ 

| . Ves ſeveral ways: For, 1 ſt, if four Speculums be combined Angle 
4 in the form of a Box, and obtain ſuch a Site, that one lying I xccor 
* horizontally above, another placed horizontally to it below, bolds 
13 the other two ſtand erected perpendicularly and oppoſite to or $n 
__ each cther, and to theſe there be adjoyn'd a fifth, erected reprel 
3 likewiſe on the Hinder-part, there will be ſeen yet a greater ¶ ye mM 
. Uk multiplication of the Images, nt only againſt the ſides and i, 10 
3 forwards, but alſo above and below, fo that the Species or vill b 
' 30 Images ſtand erect and alternately inverted to one another WW placed 
W which is ſufficiently known by experience, but can't well be he E 
3 declared in a Figure expreſſing every Reflexion, without a great be 12 
. confuſion of the I. ines. | Circle 
5. Explain now ſume other way of diſpoſing and placing the 3 


Glaſſes. + | 


I ſhall here give you the Reflexion of three Glaſſes, of 
Speculums, joyn d together at obtuſe Angles, that from thi 
and the foregoing Queſt. 3. the other Reflexions made by five 
or more Speculums, orderly put together, may more rightly be 
underſtood ; Viz. as above, in the Parallel Speculums, the | 
mages of the dpeculums themſelves were expreſs d parallel, 
ſo here in the oblique Poſition of two oppoſite ones, the Images 
alſo appear as it were diſpoſed in a Round, as F G, H I, Ge 
(Eg. XLII.) and the Object E projecting its Image again 

the Glass C D in the Point a, according to the Laws of Re 
flexion, makes it to be ſeen reflected back in E: Another 
us Ea propecte 
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projected againſt the Glaſs A D to be ſeen in b, and being 
thence reflected, returns to the Eye O, and by it is ſeen towards 
the Right Hand in Ez : Likewiſe another Image being pro- 
ected from E to c, by one Reflexion returning to the Eye O, 


b ſeen by it towards the Left Hand in E 2: Alfo from the 


fame Object E another Image being tranſmitted again in the 
Point e of the Glaſs B C, and from thence reflected againſt 
the oppoſite Speculum A D towards d, and at length coming 
to the Eye by a ſecond Reflexion, is referr'd to a- further 
place E 3, and ſo on. Ts 
6. Are there any more ways of diſpaſing Glaſſes? 
Two Speculums or. Glaſſes placed fo as to conſtitute an 
Angle in any erect Site, an Object being placed between them, 
according to the nearer Poſition of this and the Eye that be- 
holds ir, to either Speculum, and according to the greatneſs 
or Sma]lneſs ot the Angle which the Speculums make, will be 
repreſented, either once or twice, or more times. And, that 
ve may expreſs the whole thing more diſtinctly in Numbers, 
i, 1ſt, the Angle of the Specuiums be too obtuſe, the Object 
vill be ſeen only once, or twice, according as the Object is 
placed nearer or further off from one of the Speculums, and 
the Eye from the other. 2dly, If the Angle of the Speculums 
be 120 Degrees, 5. e. if it comprehend a third part of a 
Circle, the Species of the Object will be ſeen berween the 
Speculums once or twice, or at molt three times, and ſome- 
times not at all; Viz. according as the Poſition of the Object 
tel, and the Eye varieth. 3dly, If the Angle of the Specu- 
lums be the fourth part of a Circle, or 90 Degrees, the Species 
of the Object will appear at moſt but thrice. Athly, If the Angle 


p a 


of the Speculums be 72 Degrees, or equal to the fifth part of 
aCircle, the Species of the Object will be reflected commonly 


he bur times. 5thly, If they contain an Angle of 60 Degrees, 
rallel;WM the Image of the Object may appear five times. 6thly, and 
nag laltly, If the Planes of the two Speculums be ſeparated only 
| Ge a twelfth part of a Circle; 5. e. conſtitute an Angle of 30 
gam Degrees, the Image of the Object being conveniently placed 
Rei between them, may be ſeen eleven times; and ſo generally, 
oth | bowmany parts ſoever of a Circle the Angle of the two Spe- 
Jected | f 4 culums 
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culums comprehends ſomany times, exceptirig one, the Image 
of the Object, conveniently placed between them, may be re. 
preſented to the Eye. (See Fig. XLIII. Numb. 1, 2, Ge.) 


F. Are there no more Combinations of Speculums, which can 
multiply the Images of one fingle Objeft after ſome other way d 


Here is not an end of them all yet, I ſhall add one more 
into the bargain : If two plain Speculume be combined in an 
Angle, the Line of the plain Angle being not erect, but paral- 
lel to the Horizon ; then according to the various Aperture of 
the Speculums, admired Phænomenas will apppear about the 
Face of him that looks into the Glaſſes: For, 1ſt, If one 
Speculum hath an horizontal Poſition, and the other be eretted 
perpendicular to this former; then the Beholder locking on the 
common Angle will fee his Face appear with a Farehead and 
Chin, and without a Noſe, Ears, and Eyes. 2dly, If tht 
be ſomerhing inclined, which at firſt was erect, the Face will 
now appear wich a Forchead, Mouth, and Noſe, but without 
any Eyes. 2dly, If the fame Glaſs or Speculum be inclined 
a little more, one Head will appear with four Eyes. 4thly, 
If it be inclined forward, even to about the eightieth Degree, 
two Heads will appear, but one of them turned downwards 
5thly, But from the ſixtieth Degree even to the forty fifth De- 
gree of Inclination the Face appears in its Natural ſhape: 6thly, 
But afterwards ſometimes it appears with two Eyes, and fome- 
times with four: Again the Image appears manſtrouſly with 
two Heads, but with oppoſite Crowns: Not to mention any 
thing of the forty hfth Degree of Inclination, in which poſture 
of the Glaſſes the Face of him that looks in, appears with 
his Eyes ſhut like a Blind Man, G. The Reaſons of all 
which may without difficulty be deduced from the Law of 
Refiexion, ſo often mention'd already. 


8. Idefireyoutoexplain ta me, in a few. Hords, the Reaſon wy 
Images ſometimes move in Glaſſes, and ſometimes ſtand ſtill ? 
If the Eye or Object be moved, the Image of the Object 
ſeems alſo to move in the Glaſs, For ſuppoſing the Object 
to be in E (Fg. XLIV.) and the Eye in O, its Image cannot 
be reflected ro the Eye, except it be the Point C, in which 


alone 
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alone the Angle of Incidence ACE, and the Angle of Re- 
ſerion B CO, can be equal, and therefore the Image of the 
Object will appear in F. Now the Object being moved for- 
wards from E to G, 'tis impoſſible that its Image falling upon 
the ſame Point C, can be reflected to the fame Eye O, (for 
this Abſurdity would ariſe, that the Angle G C O ought to be 
equal to the Angle B D O, and conſequently to the preceding 
one E CO) but the Point of Incidence and Reflexion mult of 
neceſſity be moved forwards, and conſequently the Image of 
the Object alſo will appear in a remoter place: Which very 
thing will happen, if the Object ſtand ſtill, and the Eye be 
moved forwards; for here alſo the Image of the Object will 
fem to have fallen from E to D, and from thence to be 
reflected to the Eye, which at the ſame time is moved for- 
vards to Q: From which this alſo is manifeſt, that ſeveral 
Ejes ſee the Image of the ſame Object, not as one, but as 
{veral, referr'd alſo to different Points of the Speculum, viz. 
the Eye O will ſee the Image of the Object E behind the Point 
of the Glaſs C, and the Eye Q behind the Point of the Spe- 
alum or Glafs D, Ge. altho all theſe Images of the un- 
moved Object E, reflected from the ſeveral Points of the Spe- 
cuum C, D, G, to the ſeveral Eyes O, Q, R, are at laſt 
ſeferr d to one and the fame imaginary Point F behind the 
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6 Of the Pratlice or Effection of 
' 3 ARTICLE I. 
= | Teaching the Practice of Catoptrical Anamorphoſis 
' 99 plain Speculums. 
1 1. INCE every Anamorphoſus or Reformation, preſup- 
i; #70 poſeth a Metamorphoſis or Deformation, but not + 
16. 5 | ny fort, but ſuch as is made according to the Rules 
Ws of Art ; This which the preſent Article promiſeth , being 
\ oi very like that which we have already taught in the 4. 
20 1 pendi x of See. I, Artic. II. Numb. I, 2, and 3. conſiſts in tke 
1 following Particulars, 1ſt, The Image to be deformed is here 
. alſo inſcribed in a Square A B CD (Eg. XLV. Numb. 1.) in 


1 its true and right form ; or being firſt drawn or painted is in- 
1 Ccludecd in the Square; and having equally divided the ſides of 
J the Square, it makes as it were a Net, diſtributing the Image 
painted in it into ſeveral little Squares; which the leſs they 
are, and the more, ſo much the more accurately, and rightly 
they ſerve for the Deformation which is to be made : And 
this Lattice or Net-like Figure, as we have hinted above, is 
called the Prototypon, or firſt Pattern. 
| N II. 2dly, 
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I. 2dly, For the delineating this Protoeypon, draw through 
the length of the Paper the indetermined Line EG H (Eg. 
XLVI. Numb. 1.) and through G, about the middle of the 


Line, draw another tranſverſe and perpendicular one e d, e- 


qual to the breadth of the Speculum or firſt Square C D (Fig. 
XLV.) (which here can't be done by reaſon of the Narrow- 
nels of the Space) and divided into as many equal parts. Then 
having aſſumed at pleaſure the length of the Image to be de- 
ſcribed G H, and having made G E equal to it, and through 


every Point of Diviſion in the Line ed draw the Right Lines 
Fdb, Eca, Gc. Alſo on E having erected the Perpendicular 
E F equal to the Line à b, or double the height of the Spe- 
alum, draw from F to 4 a Right Line which will paſs through 
1(if you have worked right) and cut all the Lines drawn from 
E to 4, H, B, in the Points o, o, o, Sc. through which 
Points if, laſtly, you draw Parallels to e 4 and 4 b, you will 
have the Optical Square abc d, divided into as many Spaces as 
the Ceometrical Square of the Image A B C D was. A 


III. The fame thing may be performed more briefly thus: 
Make ed equal to the breadth of the Speculum CD, and 
through its Middle G draw another Perpendicular ' G H, fo 
much the longer, by how much the more diſtracted the I- 
mage is required to be: Alſo through H draw the tranſverſe 
Line ab parallel to cd, and double in length to it: Then 
divide both c d and a b into as many equal parts as the Baſe Pro- 
uhpon hath, and joyn theſe parts by the Right Lines c a, d b, 
Cc. And laſtly, Having drawn the Tranſverſe Line d a, 


theſe Sections parallel to cd and a b, and you will have the 
paces of the Optical Square, Ge. in which the Parts uf the 
Image are decently. to be inſerted from the Prototypon. 


IV. As to the Poſition of the delineated Image before the 
dpeculum, .which in this Caſe ought to be exactly ſquare, its 
Part e 4 muſt be applied to the fide of the Speculum marked 
with the ſame Letters C D, if you would place it 3 

* . e ene 


H having drawn a Parallel to & 4, from the Point E through 


which will cut the preceding ones in o, o, o, &c. drawn thro? 
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5 were ſquare. For the Optical Square being finiſh'd, if the 
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are transferr'd after the ſame manner as above. 
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Mechanically ſeveral ways; 
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below the Eye, and the Upper Parts of the Image, as | 

Head, Ge. ought to fill the karger Spaces 1, 2, My Se. — 
the Legs the narrower ones near ed; but the Whole Image 
muſt be diſpoſed quite the contrary way, if you would place 
it oppofite to the Speculum horizontally above the Eye: In the 
mean time in both Caſes, either the Height of the Eye in it 
former, or its Depth in the latter, ought to be over or under 
the middle Point H of the Line a6, at a diſtance equal i 
the faid Line ab. But if you would apply the delineared J. 


mage to the Side of the Speculum, the Numbers in the Prozoy. Lig 
pon I, 2, 3, 4 Sc. muſt anſwer to the Numbers of the Wi the 
Optical Square 6, 12, 18, 24, &c. if itought to be applicd ill o. 
to the Left Side: On the contrary, to the Numbers 1, 7, 1, He 
19, &c. if to the Right Side: And by this means the Image 6%. 
reformed in the Speculum, will fill the whole largeneſs of the E,. 

Glaſs or Speculum, and will appear not only like the Prora, WM 
bur alſo equal to it; if having erected in H a Paper, or fone V 
other thin Plate, you make a Hole through it at the height of er: 
4 b, through which you may look with one Eye (keeping the i cect 
other at the ſame time ſhut.) CE 1 
| | | | Fre © of de 
V. If the Speculum be of an oblong Figure, its Height, cor 
9. g. being half as long again as its Breadth, then the given of Sec 
Image muſt be included in a ſimilar and equal Oblong ABCD, ¶ or ve 
tures 


(Fig. XLV. Numb. 2.) and having drawn on à Plane the Line 
G H (Fiz. XLVI. Numb. 2.) as before, in G erect the Perpen- ¶ Dye; 
dicular c d, equal, not to the Breadth C D, but to the Height JW the 
A D, and perform the reſt as above, juſt as if the Speculum more 


delineated [mage ought to be placed below or above the Spe- nd 0 


culum, the outmoſt Rank of Spaces which is on both ſides are I wund 
neglected; but if it be to be applied to the Sides, the two bey n 


laſt Orders of the largeſt Squares are neglected, and in the reſt, if you 
which conſtitute the Optical Oblong, the Parts of the Imageſſ tent: 


. Honot 
VI. One thing remains ſtill to be noted about theſe Deſot - öde ar 


mations oſ Images in Plano, _ That they may be perform d nerly 
it, v. gr. the Protoeypon, or firſt action 
Pattern, 


pattern, heing decently painted or drawn, were to be erected 


| | 
" of delieated Again upon che Plane of Deformation ; Ift, With 
nage « Needle or Pin perforate it finely along its chief Lineaments ; 
lacs BY and behind the Proroype thus perforated, in a little higher Place, 
the end at an arbitrary Diſtance, place a burning Lamp; For this, 
an cranſinitting its Rays from above obliquely through thoſe ſmall 
der BY Holes, will deformate the Image of the Protoꝶpe upon the Ho- 
al is WY rizontal Plane underneath, diſtracted and drawn out farther in 
ed L Length more or leſs, according to the various Elevation of the 
uh. Light ; which afterwards may either be expoſed in view 19 
{ the BY the Eye in the fame Diſtance and Height, or oppoſed to and 
pled reform'd in a plain Speculum after the above - mention d manner. 
1 lee that would know more of this Practice, ler him conſult 
mig 6h. Scborr. Magiam Anamorpb. p. 112, 113, Ge. and B. 
fe Haff de Licias, Fart II. p. 2 10. 1 
ot 25 , 
6 vn. Laſtly, That Catpprrical Practice alſo lla it be gat 
he of WR r mative) is to be annexed to this grriele, by which it is 
g the (fected, chat an logs en directly without and be- 
fore the Speculum or laſs, appears quite another thing within 
behind the Speculum; Viz. If a channell d Table be made 
ight, cording to the Artifce, taught in 4reiele III. of the Appendize 
given (i of Sece. I. and it be applied to a Speculum, either horizontally 
CD, or vertically; for by this means it happens that one of the Pic- 
Lins tures of the channell'd Table will be objected directly to the 
rpen- iN Eye; but another, which is oppobite to the Glaſs, will come 
eight wie fame Eye by Reflexion: Which Sight will became the 
-ulun i more wonderful, if inſtead of ſeveral Pictures you apply ſeveral 
f che I Writings, but all of them written in the ſame fort of} Letters, 
Spe; nd containing an equal number of Lines, and included all 
s are I wund with the ſame fort of Ornaments; ſo that at firſt. 
ro dey make the ſame appear within and without the Glaſs ; but 
rel i you look on them carefully they are found to be quite diffe- 
mage ent: As for Inſtance, it on one Side, oyeragainſt the. Eye, 


here appear in the Glaſs to be read the Name and Titles of 
Honour belonging to ſome Nobleman ; and on the other 


*s #+ / 
1 


efor- ide an Anagram compoſed from hem 3 like that which for. 
. rtain plac 


nerly was ſhewn, by. me in a. certain place, to the 15 eat Satiſ- 
felt Waction af the Beholders. But ( which gught well tg 
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a I. WO Speculums connected in an Angle CD (ky, 


ſo that the Parts of every Side may be equal in Number, and 


as the Baſe of the Proroꝶpon od hath, according to the uſual 
flected from the Points of Incidence K, M, N, to I, II, 1Il. 


30 APPENDIX. . 
ſerved) the Writings which is to be placed oppoſite to the (il 7. 
Speculum, muſt be written with the Letters ſtanding backward, 
that they may be repreſented right in tlie Glaſs or Speculum. 


ld 


ie. 


2 


AR TICIE II. 
E 33 ft the Practice of Catoptrical Anamorpho: 
is, by Angular or Priſmatical Speculums, and Py. 
ramidal ones. „ e e 5 


XLVII. Numb. 1.) looking upwards and downwards, 
or a ſpecular triangular Priſm, placed upon the Parallelogram- 


mick Baſe EF GH, will joyn optically the Images ſeparated : 
into two parts at a notable diſtance, even though they be di. Will ©. 
ſtracted and deformed ; 1 fay, theſe Glaſſes thus placed, will A 
again joyn optically the confuſed and irregular Parts ; So that By 7 
to the Eye placed at a convenient diſtance they will repreſent 1 8 
one entire and proportionate Image, by the following Ari- WI. - 
— 5 1 | ö 6qua 

II. Firſt put the Images in a Grate-like Square (Numb. 2.) "A 
whoſe Side is equal to the Side of the ſquare Speculums ; ( for WI... 


*tis better to combine ſuch, than Oblongs, altho? by combining 
theſe the whole thing may be effected, only by applying here 
what we have delivered in Numb. 5. of the preceding Article;) 


fo the Prozorypon may be divided conveniently into two equal 
Parts. Then make ſeparately the Triangle I K L (Numb. 3 
equal to the Baſe of the triangular Priſm ED F, and having 
divided I L into as many equal Parts, and even in Number, 


way find the Rays directed from O towards 1, 2, 3, and re- 


Alſo draw in another place the Right Line PQ (Numb. * 


* 
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qual to the Length of the Priſm F G; and having divided ir 


N into as many Parts as the Side of the Prototype e d hath, through 
rd, ll thc Middle R draw a Perpendicular, and into it transfer the 


unequal Parts found before L 1, L 2, L 3 : Farther from the 
aſumed Diſtance R X, equal to the. Height K O, draw Right 
Lines through all the Points of Diviſion in the Line PQ; 
ao Parallels to the fame P Q through the Points I, M, S; 
And thus half the Optical Square for one Side of the Speculum 
z compleated; wherein muſt be painted, proportionally, one 
half of the Prototype. Laſtly, If a Figure be made equal to the 
former, and ſimilar to it in every reſpect, (but only in an in- 
yerted Poſition) and in it there be transferr'd the other half of 
the Prototype, for the other Side of the ſpecular Priſm, there 
will appear in the Speculum, at the given Height K O, an 
entire and handſome Image, if the diſtracted Parts of the Image 
be applied the fame way as is ſhewn in Numb. 5. 3 


r II. For the Deformation and Reformation of an Image, by 
12 the help of a quadrangular Pyramidal Speculum, it muſt be 


Mein included in a ſquare Figure for a Pyramidal Quadrangle, 
u cin any other Figure which is like the Baſe of a Pyramid: 


2 But here we muſt make quite another Diviſion of theProzotypon, 
Ant. er Square, or other Figure, viz. by Diagonal Lines, as may 


be ſeen in Fig. XLVIII. 2dly, The Line I L is drawn apart, 
equal to one Side of the Baſe of the Pyramid; and having e- 
rected on the Middle of it the Height of the Pyramid M K, 


of 2) the Triangle I K L is compleated, as the Section of the mid- 
DL de Speculum ; and having divided L M into as many equal 
1 Parts as the Semidiameter of the Prototype hath, from the gi- 
1 10 ren Height of the Eye K O find the reflext Rays and the Points 
2 . 111, as above (Fig. XLVII. Numb. 3.) 3dly, Make the 
5 I baſe ſimilar and equal to the Baſe of the Pyramid ( as here 
a lquare,) and in the Perpendiculars, erected on every Side, let 
1 there be transferr d the unequal Diſtances LI, L II, L III, 
* be. And thus having compleated the Triangles IL K (Num. 
72 k 2.) draw Parallels to every Side through the Points I, II, III, 
_ . Athly and laſtly, Having transferr'd, proportionally from 
I, . Procorype, the Parts of the Image into their correſponding 
L faces, vz. in that Order which the within written Numbers in 


| both 
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both places ſhew, (where it will very much help the Imaging 
tion, to have delign'd the Procorype in a particular Sheet of bx. 
per, that it may be turn d every way ;) and having ſet the 
ſpecular Pyramid upon an empty Baſe in the middle, the Eye 
being elevated to the Height K O above the Apex of the Pp. 
ramid;- will ſee the Image entire and whole. 


IV. Two things remain ſtill to be noted, for the more fil 
Perfection of this Artifice, The 1ſt is this: That in the jy 
terſtices of the deformed Image ſeveral other things may be 
painted at pleaſure, fo that *tis impoſſible to know the Proc 
Figure itſelf among theſe, without a Speculum ; whereas u 
the ſame time, when the Speculum is ſet in its place, none of 
theſe extraneous ones will appear in it, but only the diftractsl 
Image of the Prototype is renew'd in it, and render'd fairy 

 proportiomd. The other is this; That, beſides this firſt Image 
another alſo and ſeveral may be painted, to be ſucceflivelf 
reform'd in the fame Speculum ; provided the ſecond Imapy, 
or diſtract Picture, have its. Baſes in the Points K af the for 
mer Deformations, and the Pyramidal Speculum be erected 
upon a Pedeſtal, whoſe Height is the ſame with the ' Pyrami: 
dal Speculum ; except you had rather place another gresiet 
Pyramidal Speculum above the Place of the leſſer Image, whid 
will not be ſo Artificial. = * 
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Eye ER. | 
: Hh ARTICLI III. 

f the Re ormation of Images; diſtracted in ſeveral 
© fil Parts by ere(t Specular P riſns, of few or mam 
ge Its Anoles. | 
y 8 | 
2s oil. W E ſhall begin by triangular and quinquangular Spe- 
ne ol. VV culums, erected upon triangular and quinquangulat 


Baſes, viz. repreſenting but two Faces to the Eye placed be- 
fore them, viz. oppoſite to one of the Angles, and renewing 
the Images when they are only diſtract into two parts. The 
Paftice of Diſtracting and Deforming Images conſiſts in 
tis: 1ſt, Deſcribe the Baſe of the Speculum (which here is, 
. quinquangular, from which all the reſt may be applied to 
1riangular one) whether it hath equal Sides, which facilitates 
the Operatioti, or unequal ones; Then ſet off the Diſtance CF 
Ip. XLIX.) and draw the Rays F A, FC, and find their 
particular Reflexions, or rather their correſponding incident 


reflecting to the Eye makes with the continued A C (viz. the 
Angle H I) equal to the Angle G I of the incident Ray CL, 
de. Which Angles thus found, if the Sides of the Baſe of the 
peculum are equal, may eaſily be transferr d into the other 
Ide, other wiſe they muſt be found particularly. 3dly; Divide 
the Prototype according to the Side ab, correſponding to the 
Dilance of the Angles A B, which are here divided into two 
qual parts only, but according to the Height 4 c into ſeveral 
dual parts, in 5, 6, 7, 8; altho' we are not limitted from 
Iniding a b alſo into more equal parts, even in Numbers. 

Il. Achly, Alſo in a ſepifate place ſet off in a Right Line 
he Diſtances FC from 4 to 1, and F A from 4 to II, and 
tom I and II ere& the Perpendiculars Ie, If, ( Fig. XLIX. 


CLI 


fnples ; e. gr. by making the Angle, which the Ray CF 


r 
— — 


mb, 2.) equal to the given or aſſumed Neight of the my 


ES 
— 
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. 


= . Cannes —— — 
TT A · 2 ———— — 
— ä 
3 . 2 4 
r — " — — . a i ES 
- — — -— —— 


and from 4, the Height of the Specular Priſm, divided into 
equal parts 5, 6, 7, 8, as the Prorotypon. Fthly, To each 
of theſe Points 5, 6, 7, 8, draw firit Right Lines from ,, 
touching the under Line 1, 1, I, and 1; Likewiſe other 
running out from fto 2, 2, 2, 2: Which being thus finiſh. 
ed, Gthly, Set off, 1ſt, the Diſtances 4, I, every one of then 
in their Order from C towards L and N; (See the preceding 
Fiz. XLIX.) Then ſet off the others 4, 2, from A to M, and 
from B to O; and having drawn, as in the Figure, tranſverſ 
Lines, tranſpoſe from the Prototype the Parts of the Image in 
their correſponding Spaces, in that Order which the Number 
written in them both ſhew: And thus having placed a Spe. 
culum Priſm in V, the Eye at the diſtance C F, and at the 
aſſumed Height FZ (but more convemently through a this 
perforated Plate) will ſee the very- much diſtracted Image te. 
new'd, and in its own natural form. Es 


III. He whoſo rightly underſtands theſe things, will find 
no farther difficulty in diſtracting, by the like Art, Images by 
o gangular Speculums, which preſent four Faces to the Eye, 
placed before one Angle of the Speculum : For here alſo, if; 
is deſcribed the Baſe of the Speculum AB C D E (Fig. L. 
1.) 2dly, Set off the arbitrary Diſtance of the Eye C F, and 
draw the Rays FA, FB, FC, FD, FE, Sc. 3dly, Find 
after the aforeſaid manner, the correſpondent Angles of Inc. 
dence of all theſe, reflected from the Eye F, as from plain 


Speculums. 


IV. Make alſo, Athly, a Prozozypon, divided according, tt 
its Side a b unequally ( viz. Perpendiculars being drawn fron 
A, B, C, D, and E) but according to its Height 4 c equal 
in 5, 6, 7, 8. Then, 5thly, in a ſeparate place, ct ol 
the Diſtances E C (Eg. L. Numb. 2.) from 4, to I, F B fron 
4 to II, F A from 4 to III, and from I, II, III, erect thre: 
Perpendiculars, Ie, IIb, III g, equal to the given or aſſume 
Height of the Eye, Sc. all according to the Directions in the 
above Numb, 2. except ſome few ſmall Differences, 


V. Laſtly 
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Fl. 


. 
1. I 


9448 


J into 


che Image into their correſponding Spaces, in'that Order 
ng obſerved alſo the decent Proportion of theſe unequal Spaces 
thoſe equal ones of the Prototype: And thus having placed the 
angular Speculum in V , the Eye being at the diſtance C F, 
dat the aſſumed Height F Z, will ſee from Z. F through the 
four parts, renewed in the Glaſs ; Some other Pictures, what 


which nothing will appear any- where in the Speculums. 


1 


the Deformation of Images, which are to be res 
form'd by Cylindrical and Conical Speculums. 


thing more rightly thus: 1ſt, They include the Image 
be deformated in a Square or Oblong, divided into a certain 
en Number of equal Parts (Fig. LI. Numb. I.) 2dly, The 
rcle B C D is deſcribed equal to the Baſe of the ſpecular Cys 
der; and from its Center the Right Line D E being drawn, 
t i ſet off at pleaſure the Point of Diſtance E. 3dly, From 
ate drawn the Tangents E K, E L, and the Points of Con- 
« Band C are joyned, either by a Right Line, or (which 
beter) by the ee. B C deſcribed from E as a Center, 
lich is alſo to be divided into as many equal parts as the Baſe 
the Prototype Square hath. | 


Il, In a ſeparate place, 4thly, make ed equal to E D, 
imb. 2.) and let ef be the Height of the Eye to be placed 
pleaſure; alſo having erected the Perpendicular 4g, tranſ- 
into it as many parts equal to thoſe which B C hath, as 
fre are in the Prototype 5, 6, 7, 8; and afterwards from 7, 

15 ä 2 2 having 


v. Laſtly, Alſo here transfer from the Prococype the Parts 


ich the Numbers written within both of them ſhew ha- 


ert Plate perforated in a convenient place, the Image diſtract 


u pleaſe, being painted in the intermediate Spaces M, N, O, 


B Y Cylindrical Speculums they commonly perform the 
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having drawn Rays through theſe Points of Diviſion, mark 
down in e d produced the the Points h, i, kh, J, Ge. which 
muſt immediately be transferr d from D towards E in 
the former Figure, at the ' fame Diſtances. 5thly, Likeviſ 
having aſſumed for e d, the Line e b equal to EB or EC, 
find in its Continuation the Points 10, Sc. which are like. 
wiſe to be tranſpoſed into the Lines EB or E C, continud 
from B and C towards K and L. G6thly, Through even 
three Points 1 h n, oi o, p Kp, 714, rm are deſcribe 
after the uſual manner, obſcure Circles, which, in the Cylu- 
drical Speculum, will repreſent the Tranſverſe Lines of thy 
Prototype. 


III. For transferring hither the Perpendicular Lines ofth 
Prototype; 7thly, Find only the Incident I F and HG of th 
Rays E F, EG (reflected as it were to the Eye E) after thi 
manner: On the Center of the little Circle B D C deferity 
(for to avoid Conſuſion, without the former Delineations) th 
Arch E MN, beginning by the middle Line ED; and b 
ving applied a Ruler to the Center I', and the Point of R 


flexion, v. gr. G, mark or prick down in the middle of th 
Arch the aforeſaid Point M; and afterwards make M N eu 
to the Arch E M; alſo, from G towards N draw GH, th 
Incident Ray H G being to be reflected from thence by Gl 
to the Eye; and after the fame manner is found the Incide 
JF, and the reſt if there were any. 


IV. Laſtly, (Sthly,) The Figure being thus divided int 
unequal Spaces, anſwering to the equal ones of the Prom 
the Parts of the Image are transferr'd from them into thet 
in that Order which the inſcribed Numbers ſhew ; and hari 
placed the Cylindrical Speculum upon the Circle BDC, tt 
deformed Image will appear very handſome to the Eye el 
vated upon E at the Height ef. This alſo, ꝙthly, is to 
noted ; If rhe Cylindrical Speculum hath a wooden, or for 
other ſuch-like Foot (as they commonly have) which wor 
cover ſome part of the Image; that no Change or Alter 
tion may happen to the foregoing Work, except it be in 

Line 4g, (which repreſenteth the Height of the — 
| | 1 


— 2 


mark Wi pr ſet off the Height 4.x, or bx; and from x, laſtly, fer 


E in 

mn | above, 8 —_— 

EC V. By Conical Speculums the Images to be reformed are 
e like WW formed by this Artifice: 1ſt, Include the Image or Proroꝶ- 
nu, to be deformed in a Circle divided into as many Parts as 


you pleaſe, as may be ſeen in the adjoyning Fig. Ll]. Numb. 1. 
2dly, Draw-apart the Line E D equal to the Diameter of the 
Conical Speculum or Prototype (provided it be equal to the Baſe 
ef the Speculum ; ) and having divided this likewiſe with the 
Diameter of the Prototype A B (at leaſt as far as its Half EF) 
fom F erect the Perpendicular F H, in which prick down 
both the Height of the Cone F G, and alſo the arbitrary Height 
ff the Eye above the Cone G H ¶ Numb. 2.) having compleat- 
d alfo the Triangle G E D. 3dly, From H to every Point 


Dr Diviſion in the Line E F let fall the Right Lines H 5, H 4, 
un the Points of Incidenee of H, I, K, C, upon the Side 
ut the Cone G E find the incident Rays, e. g. having deſcrib d 

of fem the Point of Incidence G the Semicircle 4 b b 5 ; and 
4 ring made the Arch h i equal to the Arch a b ; and fo hav- 


g drawn the incident Ray G / 4, and the reſt after the ſame 
anner, 4thly, On the Diameter D E, or the Semidiameter 
E, deſcribe a Circle (Numb. 3.) as the Baſe of the fpecular 
ne, and as many concentrical ones to this, as there are 
Joints in the Line E 4, viz. at the diſtances F 1, F2, F 3, 
4 Gc. And laſtly, having divided all theſe by Diame- 


cd inn, as the Protoypon is divided, you will have Spaces corre- 
1010) onding to thoſe which are in the Prototype; and fo the Parts 
o ten the Image are transferr'd proportionally from theſe latter in- 


bthe former, according to the manner ſo often already de- 
zibed, and as here the Order of the inſcribed Numbers di- 
cteth. | ET | ” : 


FE 510 P. 
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which af the other equal Parts 5, 6, 7, 8, and perform the reſt 
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A. Of the Manner of Refracted Viſion in General. 85 
iN 36: | ES, fon, 
179 Queſt. 1. HAT # ibis Manner of Refrafted Viſion ? 1 
104 | | 5 ra 
{8 | When the Species or Images of things are tranſmitted Ic 
0; the Eye, not immediately, or through the fame Nedim 5 
4 which both the Object and the Eye that ſees it are plac Mea: 
nn but through another pellucid Medium different from the col 0 A 
lll 8 © 
# mon one; ſo that the Rays emitted from the Body to be ſ * 
| fall not quite directly on the Eye, nor yet are ſo much turn "i 
1 out of the Way in their Paſſage to it, as in the Refkr * 
1 Viſion ; but being in ſome fort deflected by an interjace . 
Wm: tranſparent Body, and ſuffering a Refraction, they carry i * l 
Species of the thing ſeen to the bottom of the Eye, after ! _ 


ſame manner, as if they came thither directly from the 0 
ject. | g | | 


2. H 
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2. How # the Refraction of Rays made ; and after howman) 
p35 Y LE 


That without a Medium nothing at all can be ſeen, even nor fo 
much as directly; ſeeing that Experience teacheth, that an 
Object placed immediately before the Eye can't be ſeen ; but 


the Reaſon of this is very obvious: For every Object ought 
ather to be lucid of itſelf, or to be illuminated by ſome other 


Body, (that ſo it may paint its Image in the Obſcure Camera 
of the Eye; ) and if the Eye be immediately touch d by the 
Object, growing impatient of this Contact, it is preſently ſhut ; 
Or, if by ſome Violence it can be kept open, yet it is offend- 
ed by the Neat of the Lucid, or by the too great Splendur of 


the illuminated; Object and by the Contraction of the Pupilla it 
excludes the Species or Image of the thing: Laſtly, An Object, 
which of itfelf is not lucid, being placed immediately before 


the Eye, can't be illuminated by another, and conſequently 
can'r paint its Image or Species within the Eye: Therefore tis 
evident, that the thing to be ſeen mult be placed at a diſtance 
from the Eye, and fo tranſmit its Species to the Eye through 
the intermediate Air: But this Medium being common, both 
to the Eye which ſees, and to the Object which is to be ſeen, 
cauſeth no Refraction and there alters not the manner of Vi- 
lon, but is eſſentially neceſſary for Direct V iſion. 


2. Myen i Refraftion made then? And how doth the Manner of 
Rfrated Viſion happen d ms . | 


If the Species or Image of the Thing to be ſeen cometh 
not from the common Medium to the Eye placed in the fame 


Medium, but in its way meeting with ſome other heterogene- 


ous one (whether it be more ſubtle than the common one, or 
more denſe) muſt of neceſſity paſs through it; then the Spe- 
cies emitted from the Object will ſuffer a notable Change; and 


being thus changed and received in the Eye, the Object will 


be repreſented either greater or leſs than ordinarily ; or in a 
far different Figure than in Direct Viſion, as Experience 
teacheth : And this is that which we commonly call Refract. d 


Vilon, to diſtinguiſh it from Direct and Reflex'd. 
2 4 4 But 


That this may be underſtood more fully, ic is to be noted, 
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the erect Board BG ; then may you obſerve, that the Rat 
„band A B tend no longer in a Right Line to e and E; bu 


the Shadow h d fand 15D F much ſhorter: So that by this 


_ denſe, can no longer paſs through this new and more denk 


= 


4. But on what depends, aud how # this Mutation or Change mad 
in the Heterogeneous Medium, which we call Refraiom ?  - 


It depends on the Mutation of the Streightneſs of the Rays, 
whoſe Phyſical Cauſe it would. be too tedious here to ſearch 
after: But the Effect of itſelf is abundantly proved by Expe 
rience ; And, Iſt, for its Simplicity I ſhall chooſe it before the 
reſt : Place in the Sun the Inſtrument BD G (g. Ll.) 
conſiſting of rwo Boards joyn'd at Right Angles, and mark 
the End of the Shadows, which the Rays A B, ab A B pro 
ject. paſſing directly to Ee E: Then place within this Right 
angled Caſe a Glaſs Cube, exactly of the fame Height with 


being broken inwards, are terminated at F and I, and male 


means tis plain, that the Rays of the Sun falling through the 
Air. which is a more thin Medium, upon a Glaſs, which is morg 


Medium in a Right Line; but being broken in the very En» 
trance b and 15, they are inclined inwards towards ths 
Perpendiculars bd, B D; and indeed, (which may, after 
fort, be meafured in this Obſervation) by a e e. of the 


unbroken Angle ed or E B D; ſo that the refracted An- 
gle F d or F B D, is very near equal to the two third pan 
of the former, viz. the ＋ * of Inclination cb « or C54 


(which the Ray ab or A 1B makes with the Perpendicular c 
or C B) being equal toebdor E DD. 


5. But what if on the contrary the Ray fb. or F , with the 
Angle of Inclination F b d or F B D. were to paſi out of the Gli 
into the Air, & out of a more denſe, into a thinner and more ſabii 
Medium ? e „ 


Then alſo it will not paſs out in a Right Line through 59 
or 1B G, but being broken, and digreſſing from the Perpen- 
dicular bc or BC, it will be reclined towards a and A; fh 
that the Refrafied Angle ab c or A BC will conſequently 
be larger by half the Part of the Angle of Inclination, ( 
by the Part Fh e or g b a, which ig called the Angle of Refref 
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Of PIOPFRICKSA wn 
„;) which is more particularly confirm'd by that vulgar 
Experiment, in which the Piece of Money N ( Fig. LIV.) is 
placed at the Bottom of a Baſon, fo that it can no longer be 
en in the empty. Baſon by the Eye O, being moved a little 
lack; but afterwards a ſufficient quantity of Water being 
poured in, it will be ſeen in u, by the ſame Eye remaining ſtill 
in the ſame place; viz. becauſe the Rays which are emitted 
fom the Piece of Money N, v. g. towards m and /, and which 
would paſs above the Eye O, if the Baſon were empty 3 Now, 
while they paſs out of the Water into the Air are refracted 
n n and i, and from the Perpendicular q mz and by this means 
they come refracted to the Eye O, and repreſent the Image of 
the Money in the Right Line on in a much higher place. 


EG: Having chu ſhew'd me the Nature of Nefraction, explain to 
ne in a ſem words, what you mean by Perſpicillums or SpeRacles f 1 


| Seeing that the Perſpicillum is proper to thoſe combined Glaſſes | 
which Ancient Men efpecially make uſe of to help their decay d - i 
vight ; to this place belong both theſe Glaſſes, with all other Il 
ns, either Convex or Concave; and alfo all other pellucid o 
nd poliſh'd Bodies: Such as is, e. g. the Air itſelf (while 
ve behold the Celeſtial Bodies through it) Water and ſeveral 
ether pellucid Liquors, Glaſs any how ſhaped, Cryſtal and o- 
wer Gems, Sc. through which Bodies, as through extraordi- 
ty Mediams, While we behold viſible Objects, we call this 
manner. of Viſion Refradted, which uſually changeth the or- 
nary Figures of Objects very much. | 
7. Which are the chief forts of theſe Perſpective Glaſſes ? 
Glaſt Lens's are both Concave and Convex, either being ſuch i 
in both ſides, or Convexo-plain,, Cavo-plain, or laſtly, Con- 
Fexo-cave 5 5. e. being Qonvex on one ſide, and Concave on 
he other; and thoſe Inſtruments that are variouſly compoſed | 
f fuch as theſe, Microſcopes, and Teleſcopes, or Optical Tubes, il 
Iaventions of theſe Laſt Ages : The former of which'conliſt, 
tiber of one very. Convex Lens, or have ſuch a Lens for the 
Object-Glaſs, and alſo another Convex Eye-Glafſs, but coming 
tearer to a Plain: Or, if two Hyperbolical-Glaſſes, one Con: 
ex, and the other Concave : Or laſtly, of three or four Con- j 
| | 0 | VeRx | 
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in which the Object is ſo ſmall that it can in nowiſe be ſeen by D. 
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vex · Glaſſes fitted within Tubes, made to draw out, Ce. The 
latter alſo are compoſed either of a Convex Object-Glak, 
or a Convexo-plain one, and of a Concave Eye-Glafs, or both 
of them Convex oves, but the Eye-Glaſs being the moſt Con. 
vex, or of a Convexo-plain Object. Glaſi, and of three, or 
four, or more, Convex Eye-Glaſles. 


CHAT Bs. - 
Of the Requiſites and C 72 Conditions of Refraihi 
7 Viſion. N 


— 2 85 22292 ans 69. 2c [c 


1. W HA are the Conditions of Refrafted Viſon? 


The ſame, or at leaſt moſt of them belong to this place, WM Jn 
which are required for Direct Viſion. For as to the firſt Con. 
dition, alſo in Refracted Viſion, without either the native and wi 
proper Light of the Object, or ſome borrow'd Light, it cant Ml cu 
at all be ſeen; which is actually and 2 poſteriors evidently BMW - 
proved by the Experiment of Objects placed in the Dark. ln 


this place alſo is of force the common Reaſon taken & privi: hay 
For to ſee conſiſts in a certain Paſſion received and admitted Ct 
into the Fibrilla's of the Retina, which alone depends on the Wl © 
Rays of Light and their Action; whether this Action of the L 
Light be carried directly to the Eye through the common M. to 
dium, (viz. in which both the Eye and the Object to be ſeen Ob 


are placed, ) or whether it be reflected from ſome Speculum, 
or laſtly, whether it be refracted any how through ſome Per- 
ſpective or tranſparent Medium, and ſo comes to the Eye. 
2. Doth the ſecond and third Requiſite Direct Viſion belmg 
alſo to Refratted Viſion ? „ 
This is frequently of force in Refracted Viſion (viz. that the 
Object to be ſeen be not too little) altho there are ſome Caſes, 
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rect Viſion, but by Refracted Viſion may be diſcern'd diſtinctly. 
For ſince by us Glaſſes, and the plain Superficies of Water 


the Species o 


Objects are not at all, or but very little, increaſed 


in bulk ; and ſince by Concave Glaſſes, as Experience teacheth, 
they are very much diminiſh'd (the Reaſon of which ſhall be 
ſhewn hereafter; ) tis evident, that in theſe Caſes very ſmall 
Objects cannot be diſcern d; and the fame Reaſon may 
therefore be given for thoſe Objects which are at too great a 


diſtance. But ſince Convex Glaſſes, eſpecially being multiplied 


in Tubes and Microſcopes, and Water gather'd into Drops, ot 
made Convex in round - Glaſs Veſſels, have this Property, 
(Experience again confirming it ) that they wonderfully in- 
creaſe the Species of things ſeen through them; therefore theſe 
render very ſmall things, which cannot be ſeen by Direct Vi- 
fon, conſpicuous, by help of theſe Mediums their Species being 
increaſed in Bulk; juſt as, e. g. the ſlender Threads in Lin- 
nen are ſeen more diſtinctly, it a round and convex Drop of 
Water or Wine fall on them: And this Power of increaſing 
Images in Bulk extends itſelf alſo to great Diſtances, even the 


moſt remote ones, (witneſs the Teleicopes) quite contrary to 


what happens in Reflex d Viſion, by the help of Concave Spe- 


culums. 


| 2. Here therefore that will be ſo much the more. in force which we 
have mention d in Sect. I. Chap. VII. Queſt. 3. and Sect. II. 
Chap. II. Queſt. 3. hat no diſtance can be too great for ſeeing of 


Lucid or Illuminated Objects? | | 


1 — 


This is true, if the Magnitude of the Object be proportionate 
to its Diſtance, becauſe in the preſent Cale the Species of the 
Object, which in Direct and Reflex d Viſion being not at 
all increaſed, would nevertheleſs be ſeen on this Condition, are 
over and above increaſed in Bulk as they are tranſmitted into 


the Eye: * 


4. But phat Have you to ſay of the fourth Condition ꝰ ; 
This alſo is requi ed in Refracted Viſion, eig that the Ob- 


ject to be ſeen mult be placed before, not behind the Eye, the 
pellucid Body of Glaſs poſſeſſing the middle place; yet it is not 


here required, that ir ſhould be placed preciſely and directly be- 


fore 
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fore the Eye; but it may be ſeen if it be placed ſomehow on one 

fide, altho not ſo perfectly and diſtinctly as in that direct Poſition Wl — 
in which the Species of the Obje&t falls perpendicularly upon 
the Glaſs, and alſo on the Eye; which ought well to be ob. 
ſerved in the uſe of Teleſcopes, and in rightly placing the 
Glaſſes within them, „ 


F. Hath the fifth Requiſite alſo 4 place here? 
This ceaſeth in Refracted as well as in Reflex'd Viſion, be- 
cauſe an Opacous Body lying between the Object and the Bye, 
doth not always hinder the Viſion ; as was plain from the 
Example of the Money ſeen in the Baſon full of Water, by 
Reaſon of the Refraction which was made at firſt, while 
the Baſon was empty, appear d not in fight, (ſee QueP. 4. and 
5. of this Sec.) and from other Examples of the Sun and Moon 
appearing in ſight before they are actually riſen; and after that 
they are under the Horizon, appear ſtill to be above it, u 
[ ſhall be ſhew'd hereafter in its place. But here is to be noted, 
[ That the interpoſed Opacous Body cannot be admitted fo large 
of as in the Caſe of Reflex d Viſion, 1 


6. What think you of the ſixth Requiſite "V 


| This alſo is of full force in Refracted Viſion, viz. That the 
| Eye ought not to be taken up with a greater Light than that 
| of the Object to be ſeen; and here alſo is of force the Res. 
| ſons given for it, in Chap. VII. Se8. I. and Chap. II. Se. II 
| in Queſt. 6. of both places. And hence it is, that when we 
| look through Microſcopes and Teleſcopes to view Objects that 
are ſtrongly illuminated by the Sun, we are forced to put one 
Eye very cloſe, as it were into the foremoſt Orifice of the 
Tube, and to place the Glafles into the dark Cavities of Tubes: 
But B. Hugenius, in his Aſtroſcopia Compend. teacheth, Thar 
there is not much occaſion for theſe Tubes in the Night: 
time | | | 


CHAP. 


8 8 


Ka Ks LS FFA T7 


: 


of DIOPTRICKS: 363 


* At * 1 1 »p— 2 


FSF 38 


CHAP. III. 
of the Reſratted Viſion ＋ "= „ Colours, Sha- 
C. 


HAT 5 there chiefy 80 be confidered in the Refrafied 
v of Light 2 


| This ought chiefly to be conſider d, That the Light having 
ſuſſer d a Refraction in its Paſſage chrough the Gag Lens, and 
other Perſpectives, receives great increaſe of Splendor and 
Brightneſs : For fince the Lig he is ſpherically diffuſed from a 
lucid Body, and the Rays of Light falling Ing from one Point of 
the Sun on a Conyex Lens, do really — or ſeem to our 
Senſe to be parallel, by reaſon of the immenſe diſtance of the 
dun; and being receiy d into the Convex Superficies of the 
Glaſ Lens, in their farther paſſage through, do immediately 
dome nearer to one another, according to the Law of Refracti- 
explain'd above in Chap. I. and which is more particularly 

to be applied here below; hence it is, that the Light thus 
condenſed, being collected almoft into a Phyſical Point, ſhines 


much more ſtrongly. 


2. And will not the Light which 5 thus ſans eſpecially that 
of the Sun, burn ſtrong? 


It will ſo; becauſe with the the Light of the Sun there is alſo 
by accident joy n'd a great Heat; which the common ſort of 
Burning Glafles have long demonſtrated by evident Ex- 
periments, in ſerting on Fre dry Wood, Gunpowder, Ge. 
but now-adays tis more fully 2 thoſe vaſt Lens s 
vhich were prepared with — exactneſs by the Inge · 
nious Mr. De Thirmbanſen, whoſe Diameters exceed ſame Feet, 
which will ſet Fire to green Wood, altho it lie under Water, 
and melt metalline Plates of what forts foever, Bricks and the 
_ and turn Talck imo Glaß, Ge. to the Anime of — 
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| Beholders; making alſo the Light ſo ſtrong and vivid in the 
Focus of the Glaſs, that the Eye can't look on it without 

receiving Harm, except it be aſſiſted with colour d Spectacles. 

See the Lipſian Tran. for the Year 1691. p. 517, Ge. 


3. 1 thought that the Force of Refracted Light was rather demi. 
niſh'd by the Refraction, than increaſed £ | 


As Reflexion in ſome manner weakneth the Light, becauſe 
the reflecting Bodies are not quite ſolid, but diminiſh the Force 
of Light by yielding to it, and letting ſome Rays paſs quite 
through (which are not all reflected) and ſo repreſent Cour; 
i. e. debilitared Light, inſtead of more lively and ſtrong Light; 
So Refraction alſo renders the Light colour d; as, e. g. when 
being tranſmitted thro' Glaſs Lens's, or the Panes of Glaſs in 
Windows, or thro Drinking-Glaſles fll'd with Wine or Wa. 
ter, Sc. it projecteth various Colours on Paper or white Lin- 
nen: Becauſe every ſingle Ray of Light is weaken'd by the 
Refraction; but yet becauſe innumerable Rays are again col- 
lected together, they receive great Augmentations of Light, 


Glaſs or Chryſtal Priſm repreſents to the Eye the Colours of 
the Rainbow ; viz, becauſe all tranſparent Bodies have ſome 
Opacity, and therefore divide every incident Ray of Light s 
it were into two parts; one of which, by reaſon of the Opaci- 
ty of the Glaſs, is reflected back again; bur the other, by 
reaſon of irs Tranſparency, is tranſmitted by Refraction. 


4. But what is the Reaſon, that the Light tranſmitted through 
coloured Glaſſes, puts on and repreſents their Colours? 


Even as the Light, eſpecially when it is weak, being more- 
over debilitated by being reflected from the Superficies of O- 
pacous Bodies, repreſents to the Eye. the proper Colours, as 
[ we call them, of the aforeſaid Bodies; So the fame Light ina 
l Refraction being diſtributed and modified after the. aforeſaid 
manner, when it reaches to the Eye, by paſſing through Glaſſes 
and other pellucid Bodies ſtained with another Colour or Pig- 
ment, e. g. Yellow, Green, or Blue, Gc. putting off the 
former Colour, or that of the Object, it aſſumes the new 
Colour of the Glaſs, and carries it to the Retina, vix- * 

| e | | he 


even of that which was debilitated : But particularly a triangular: 
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the preceding Modification in the Pores of the Pigment, with 
which the Glaſs is ſtain'd, is modified otherwiſe, and anew, 
ind conſequently by this laſt Modification it moves the Filaments 
or Fibrille of the Retina, and by the help of thoſe the Fibrille 
of the Brain- | Lo TIS 


5. How # the Viſion of Shadows, which are a it were the DefeRs 
it Light, performed? | | | 
To ſpeak properly, The Shadows of things, neither in 


Direct nor Reflex d, nor Refracted Viſion, are ſeen per ſe, 


ſe 25 we have elſewhere hinted already, but by accident only; 
; ad here the fame Reaſon ſerves for all, which we have given 
Wh 27. 5. Chap. III. $e8. II. Viz. That Part of the tranſpa- 


rent Body, as of a Glaſs Lens, which receives the Shadow 
if an Opacous Body, e. g. the Defect of Light, tranſmits 
je ſame alſo through its Subſtance , and conſequently to 
he Eye ; and by this means it is perceiv'd in the Bottom 
ff the Eye near the Light tranſmitted together with it: 
either doth there happen any thing new in this Caſe, 
xcept that in ſome Perſpective Glaſſes, Microſcopes, and 
Teleſcopes they receive an inverted Poſition; ſo that they 
re projected towards the Sun conſpicuous in the Heavens; 
ſhereas otherwiſe they ordinarily fall on that fide which 
ang the Sun: Of which more hereafter in its proper 
hace. | | 


5 CHAP, 


| Of the Refratted Viſon of the Site or Place o 


in the fame Poſition of Parts, as it hath when ſeen direc 


nſterwards being about to meer, if they are taken in by i l 


repreſent the Point B in b, and A in : But when the Judg 


Rays tranſmitted and refracted from C and D through tix 


the Mind being continued back again along the ftreightneb 
the correſponding Point C in the Object towards the Rig) 


368 Of DIOPTRICKS. 


CHAP. IV. 


Objects. 


te Ching that through Micreſcoper and other PerſpeRtive ti 
- LJ Pofition of Objects appears ſometimes erect, and ſometing 
averted 3 I defire you to ſhew me the Reaſon of this Diverſity 2 
A viſible Object beheld through a Convex Lens, the Ey 
being placed between the Lens and its Focus, appears erectc 


without a Lens ; but the Eye being placed behind or beyond ſalli 
the Focus, it appears in an inverted Poſition; fo that tho Ve 
Parts which are on the Right Hand ſeem to be on the L 
and the Upper Parts appear to be in the Lower Place. Feld t. 
in the firſt Caſe, the Rays which come from A and B (i "es 
LV. Numb. 1.) being refracted by the intermediate Lens, ui” ted 
Ey e before they unite, and interſect one another in the c eſen 
ſtalline Humour, after the Section they are inverted, ens 


ment of the Mind emits back again an imaginary viſual Rz 
this paſſes from b to B, and from 4 to A, and by this mean 
B and A appear on that fide where they really are : But ifth 


Glaſs Lens, meet in E (Numb. 2.) before they touch the Ef 3. 7 
afterwards being enter d into the Eye, they are at laſt invent, 
in the Chryſtalline Humour; ſo that the Image of the Ob | 
obtains the fame Poſition in the Bottom of the Eye, as tb This 
Object itſelf hath without the Eye; and then the Judgment © - 8 
* 


the laſt Lines, it ſeeth from c, the Left Part of the Image 5 e 
$ in 


Hand, whereas it really is on the Left; and from the Pon trat 


40 


2 of the Image on the Right Hand, irs correſponding Point 
D in the Object towards the Left Hand, when it really PO 
a Place on the Right Hand. 


2. The ſame Reaſon then is ; of force in Teleſcopes or Tubes ? 


Without doubt: For the firſt fort of Teleſcopes, conf ſting 
of a convex or convexo- plain Object Glaſs, and of a concave 
Eye Glaſs, repreſents the Objects erect ; Y;z. becauſe the con- 
cave Lens being placed before the Meeting of che Rays, projecteth 
the Image inverted by the Object Glaſs farther ſo that it cannot 
be inverted again in the Chry ſtalline Humours, but is preciſely 
terminated with the extreme Pencils of its Points at the bottom 
of the Eye: But the ſecond fort, which is compoſed of two 

Convex Glafſes, becauſe its Eye Glaſs is placed beyond the 
Mecting of the Pencils of the Image, and therefore tranſmiteth 
the Rays received from thence, inverted through the Chry- 
ſaline Humour, placeth the Image erect in the bottom of the 
Eye, and conſequently preſenteth the Object itſelf inverted. Laſt - 
„ The 3d fort, which contains a convexo- plain Object Glaſs, 


ad two Eye Glaſſes fitly placed, inverts again the [mage which 
nes erect thro the firſt Eye Glaſs, and io prej tech this in- 
8, 10 ſerted Image through the Chryſtalline, which is very near it, 
ww the Retina, Without a new Inverſion, and by this means 
Chr reſents the Object again erect, Sc. And the ſame thing hap= 
d, ads variouſly in! Microſcopes, according to the Number and 
zva obtion of the Eye Glaſſes, and in Obſcure Carta s, in which 


itherwiſe one ſingle Lens always preſents the [mages or things 
rerted, two of them ſet decently within a Tube, exhibit the 


it id oecies of things erect, but few in number, and in too ſmall a 
gh ti mpass. | 
he Ey 1 remember I have ho, That by the Refraction of ibs Rays y 


jects will ſeem to be in quite another place than they really are ? 


This hath been proved already by one or two Examples a+ 


we ſeveral Cavities, in others ſeveral Convexities, and theſe 
d) regularly diſpoſed (ſuch as are the common Panes of 
a in Windows) very often preſent the Objects in a quite 
xe Ponfſirary place. A particular e of this B. Sa enter bath 

2 8 10 
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we in Chap. II. But irregular Glaſſes, which in ſome places 


0 


| 
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a ſlight Frame, the Eye looking thro' the Tube C, (Fg. LVI) 


a great diſtance, on the Sides of the Multilateral Glaſs, aftt 


zo! Of DIOPTRICK 8 
in Delic. Part V. Prop. XIII. in which, by the Interpoſition of 


ſometimes having no Glaſſes in it, and ſometimes being furniſh 
with a piece of irregular Glaſs out of a Window, in one place 
will ſee a naked Wall, and in another place Pictures hanging Doi 
out at the Window A. And without doubt to this place be. w_ 
longs the Caſe of a certain Perſpective Glaſs, which a famous Fa 
Phyſician mentions in an Epiſtle written to me the laſt Yea Wl 
at Hailbron ;, through which Glaſs if you behold a Man's Face, 


it will direct the Image thereof far above or beyond his Head; Wil 


without doubt, by reaſon of the reclined Site or Poſition of the 
Chryſtalline Humour: Whereby it ſo happens, that the Species 
or Image of the Face of him that you look on, being refracted 
downwards in the Bottom of the Eye, and by the Judgment 
of the Mind continued back again, is extended upwards beyond 
the Head, COOL | 


4. So Polyhedrous Glaſſes, or thoſe of many Sides will preſet 
one ſingle Object in as many places as the Glaſs hath Sides. 


You fay true; and ſince all thoſe Images which are ſeen n 
ſo many ſeveral places are all falſe fave one, and yet are all ei- 
actly like one another, or, perhaps more rightly, all of then 
being actually receiv?d in the Bottom of the Eye from one 
Object, the Judgment of the Mind, which always paſa 
back again directly, according to the ſtreightneſs of the Impieſ 
ſion made, by reaſon of the falſe places to which it atcributs 
them, being deceiv'd by them all, or by all ſave one. Ther, 
fre tis very difficult for ſome to touch with their F inger the 
true Object in its true place, except they alſo attentively look 
on the extended Finger through the ſame equally multiply 
Glaſs, and makes every ſingle Species of the Finger to toud 
every one of thoſe belonging to the Object: For by this mf te! 
the true and real Finger will come to touch the true place 
the Object; and alſo every apparent Species of the former wil 
be applied to every apparent one of the latter. The whot 
Reaſon of this multiplied Appearance depends only on the 
Law of Refraction, explain d in Chap. I Viz. The Rays which 
fall parallel, or very nearly parallel, from the Object placed i 


nf 
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bee or two ordinary Refractions, interſect one another at laſt 
a ome certain place: in which place of Interſection, if the Eye 
0 or a Chryſtalline Lens be placed, two or more Combinations 
ce being refracted anew through this, are at laſt united in ſeveral 
Points of the Retina, from which the Judgment being emitted 
. back again, muſt of neceſſity ſee as many (imaginary ) Objects; 
as there are Images painted in the Eye, (See Fig. LVII.) 
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d EE N 
in iy CHAP. V. 
al Of the Refraited Viſion of Quantity. 


1. A $ far Iſee then, the Magnitudes or Quantities of Things 
| undergo very great Changes by the Refraction of the Rays ? 
You fay right ; For all Convex Glaſſes, as Glaſs Lens's and 
Balls, wonderfully increaſe the Bulk of ſmall things ; and in- 
deed ſo much the more, by how much the leſs the Spheres are; 
or the Segments of leſſer Spheres ; Vz. If the Object AB 
Fig. LVIII. Numb. x and 2.) be ſeen directly by the Eye O 
nder the Angle AO B, the Rays being refrated in the 
Sphere or Glaſs Lens, as well in their Entrance C D, as their 
faſſage out at E F (in which Caſe the Eye and its Bottom muſt 
de moved nearer, if it would rightly receive the Species or 
mage comprehended by theſe Rays) acquire a greater Angle 
0b, and conſequently croſſing one another in the Bottom of 
he Eye, they will emit a much greater Image: So that whe- 
her it eſtimateth the Magnitude of the Object by the Greatneſs 
f the Image, or by the Largeneſs of the Viſory Angle, both 
ays it will eſtimate it much greater than after the uſual 
anner. | | 
2. Doubtleſs then, by Concave Glaſſes the contrary Effet will 
vhickMolew 2 50 5 + e 
You gueſs right ; For by theſe, whether they are Coticavẽ 


n both, or but one Side, the Species of Things are very · inuch 
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diminiſh'd and render d ſlender. For, if the Object A B (i: 
LIX.) were to be ſeen directly by the Eye O under the Angle 
A OB, the Rays being refracted in the Concave Lens aceor- 
ding to the fame Law of Refraction, would be diſperſed out- 
wards in e and f, towards g and h, rather than meet towards 
the Eye; and therefore the inner and much-more converging 
Rays A C and B D mult be he), which, (otherwiſe without 
Lens being about to unite near in D, and which would nt 
arrive at the Eye) after a double Refraction being ſomething 
more diſtracted, at laſt meet together farther off (in which 
Caſe therefore the Eye and its Bottom ought to be removed a 
little farther, to take in the Species or Image comprehended 
by theſe Rays) and indeed in a very ſmall Angle a O b, which 
preſents the Object to the Judgment of the Mind, as tho it were 
comprehended under the Extremes a and 6. 


3. But this to me ij wonderful, That every convex Object Gli 
if put near to the Eye alone, increaſe the Images of Things in Bil, 
which in the Obſcure Camera's they preſent ſo exceeding ſmal : Wil 
on the contrary, being uſed in Teleſcopes and Obſcure Camera's, ty 
magnify the Images of the Objects ſo much the more, by how much th 

leſs convex they are l | = 


I he Reaſon of both is very plain, eſpecially from this Pri 
ciple, Becauſe the more Convex Glaſſes unite the Rays rectirl 
from a near Object nearer behind them, and with more car 
verging Rays, and conſequently comprehending a greater At 
gle, and reſpectively a greater Image in the Bottom of th 
Eye; as has been ſhewn in Queſt. 1. of this Chapter: Whit 

Image nevertheleſs, raken on Paper will be ſmall enough, (ﬆ 

Fg. LX. Numb. 3.) for this Reaſon, Becauſe the Points of ttt 
Pencils, which are ſo very near to the Lenss, are alſo nearert 
one auher, than if they were extended farther ; even as Ml | _ 
happens in the Object Glaſſes of Tubes, which we alſo ul | = 
the Obſcure Cameras: For theſe Glaſs Lens unite the RJ 
'emited {rom the ſame Point farther behind them; and con 
_ quently preſent the Pencils, or Points of Union, of the extret 
Parts of the Object at a greater diſtance, and therefore malt 
the Images appear larger in the Paper, (See the ſame i 
Numb. 2.) whereas, in che Eye they joyn the Rays _ 
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from a remote Object, and which are united farther behind 


them at leſſer Angles, which conſequently comprehend leſſer 
Images in the Eye. | | | 
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4 But what's the Reaſon, that Microſcopes and Teleſcopes, com- 
poſed of ſeveral Conve x Glaſſes, the former magnifie, after a wonderful 
manner, Obiects that are near, and the latter Things remote? 


Becauſe the Image received by the Object Glaſs, and already 
magnified, receives afterwards a farther Augmentation in every 
one of the reſt ; and particularly the Reaſon, Why Tubes, 
the longer they are, the more they enlarge the Species of the 
Objects, may be clearly explained from hence; That the lon- 
ger the Tube is, the leſs convex is the Object Glaſs; fo that it 
projecteth the Images farther, which therefore muit be moved 
farther from the Eye Glaſs : And the farther the Image is pro- 
fected, rhe greater it is, all things conſider d; and therefore 
being increaſed afterwards by one or two Eye Glaſſes, receiveth 
its Increaſes proportionally to the Image projected at ſirit by 
the Object Glaſſes. . 


5. But if Optical Tubes, as bath been ſaid, greatly enlarge remote 
Oljes, What's the Reaſon, that the fix d Stars, and alſo the leſſer 
Planets ( beſide the Luminaries) appear to our naked Eye with a much 
larger and more radiant Dith than when we behold them through 
Tubes ? TO | | a 


From hence we ought not in the leaſt to judge, That the 
Tubes diminiſh, rather than increaſe their Species; for we are 
aſſured of the contrary from other Objects beheld afar off; as 
for Inſtance, from the Moon; and from this alſo, That in 
the of Cancer, in the Pleiades, Orion's Star, and eſpecial- 
y in the Milky-way, we ſee through Teleſcopes innumerable 
Stars, which are conſpicuous to the naked Eye; which could 
ot be done, unleſs their Images were render d larger by the 
ubes, and ſo made conſpicuous. There is therefore this 
Reaſon to be given in the former Caſe, viz. this which I ſhall 
deliver in a Word; That the Tubes, by cutting off the ſpu- 
ious Rays, repreſent the true Image of the Stars; but in the 
aked and unarm'd Eye, the Pupilla being more open and di- 
atcd in the Dark, preſents a ſort of a falſe Light circumfuſed 
As 3 about 
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near Objects t 


altho on the contrary Microſcopes can ſcarce be applied in be 


all of the whole Object, (i. e. inverſely) the Species or [mage 


much the more diſtinctly therefore ſuch a Part is known by i 


374 Of DIOPTRICKS: 

about the true Image, which expreſſes rather the Figure of the 
Foramen, and the Comb-like Figure of the Ciliary Proceſle, 

than the Species or Image of the Object. Apply hither * 
hath been faid in Seer. | el VIII. Queſt. 4. and Chap. X. 


Queſt. 4- 
6. But are not Tubes or PerſpeRtive Glaſſes of ſe alſo in viewin 


They are ſo, and ſo may be uſed ſled of Microſcopes; 


holding remote Objects; viz If we remove the Object Glaſ in 
a Tube much farther from rhe neareſt Eye Glaſs, than other- 
wile it uſually 3 is in beholding remote things; and we ſtill keep It 
moving of it, by drawing out the Fore part of the Tube, til I abbr 
we can fee the near Object very diſtinctly, and canſequent BW Exar 
alſo more largely. For becauſe Bodies which are very nea lf Serie 
project a diſtinct Image or Species farther than thoſe which an Wl furni 
remote, 2nd conſequently allo a much greater, (both which ar Ml cope 
certain from the Ocular Experiments of the Darken?d Room) Wi near 
therefore this greater Image of near Objects, is ſo much the I nuch 
more enlarged by a very Convex Eye Glaſs, or ſeveral of them, really 
as by a Microſcope. view 


7. Vn did you ſay in the foregoing Queſtion, That 4 near Oh 
ſeen arſtinctly ſeems alſo conſequently larger ? 


Becauſe the diſtinct Repreſentation of the minuteſt Pary 
depends on the increaſed Magnitude of theſe, and conſequent 


minut 
ſented 
it whe 
have fi 
leſcope 
very ft 
Particl 
therefc 
the Ey 
ſtinct ? 


of the whole Object being increaſed, the Species of every d 
the leaſt Parts are increaſed alſo : But the more any Part i 
magnitzed, ſo much the more ſmaller Particles are ſtill diſcover 
in it, and which otherwiſe would be quite inconſpicuous : 8 


ſeveral ſmaller Parts; and moreover with other Parts ſeen « 
diſtinctly, ic preſents the whole Object alſo more diſtinctly; 
as is abundantly confirm'd by the large Hiſtory of Microſcopt 
cal and Teleſcopial Obſervations every- where to be met wit 
dee My tales. Medico- Phyſ. Nat. * Auno I. p. 40. Ge. 


CHAP 


* * FE) 


— — 0 


CHAP. VE 


Of the Refracted Vifion of the Diſtance, N amber, 
. Motion, &c. of Objects. 


I. W HAT doth the Refracted Vim of a Diſtance differ 
From the Direct Viſion of the ſame Diſtance ? 


It differs in this; That the Diſtance of the Object is either 
abbreviated by the Refraction of the Rays, or lengthen d. An 
Example of the former we have ſeen already in this third 
Section, Chap. I. Queſt. 5. but the Microſcopes and Teleſcopes 
furniſh us with other more manifeſt ones. For altho* Micro- 
ſcopes ordinary preſent to the Eye only thoſe things which are 
near and cloſe to their Object Glaſſes, yet they repreſent them 
much nearer to the Eye Glaſſes and the Eye itſelf than they 


really are: And particularly thoſe Tubes which are made to 


view remote Objects, do nevertheleſs bring them ſo nigh, and 
attract as it were the Species of the remoteſt Objects, that they 
ſeem as if they were placed juſt before the Eye : Whencethey 
are properly called by the French Lunertes d approche, as it 
were Spectacles, which draw the Objects nearer. But the 
Reaſon of all this is, becauſe, as we have ſaid above, even the 
minuteſt and otherwiſe inviſible Parts of the Objects are pre- 
ſented to the Eye diſtinctly ; which otherw iſæ only happens to 
it when the Objects are nigh. Examples alſo of the latter we 
have from Concave Lens's, and Inverted Microſcopes, and Te- 
leſcopes ; viz. which in this inverted Poſition render the Objects 
very ſmall, and all their Parts likewiſe little; but their minute 
Particles appear either confuſed, or are not diſcern'd at all; 
therefore ſuch Objects appear to be very remote, and ſuch as 
the Eye at another time is accuſtom d to in confuſed and indi- 
ſtinct Viſion. | | 
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276 Of DIOPTRICK 8. 


2. Whats the Reaſen then, that Concave Lenss or Spectacl * 

| N 5 Fo e D J a litt 

are as helpful to ſome Eyes, as Convex ones are to others ? 58 
Fl 


This is occaſion'd by the various Defects, whether Natural, have 
or Accidental, of different Eyes; viz. becauſe Objects which Mill by v 
are too remote terminate their Species or Images fo near behind wiſe 
the Chry?:'\me, that the Bottom of the Eye can icarce be i the J 
broug': nigh enough to receive them, or the Chryſtalline be ¶ preci 
moved near enough to this to terminate them there. There. 


fore Concave Lens's (whoſe Property is to extend à little the 5 
Specits of things, according to what hath been ſaid in Qt. 1, “ 
of the preceding Chap.) facilitate their Termination in the fe- Tl 
tina or Dot om of the Eye. On the contrary, ſince Objects a N ſerera 
too near a diſtance extend their Images farther, than that the Parts 
Bottom of the Eye can be moved, or the Chry ſtalline Humour {Wlrence 
brought back enough from it, for terminating them preciſely Niare pa 
in the Reina; therefore Convex Lens's (whoſe Property is to ¶ ſometi 
abbreviate the Projections of the Species, according to Queſt, 1, Miare pr 
of the preceding Chapt.) ſupply this Defect alſo. vhy o 
3. L not this latter Defect of the Eyes commonly called Td mel ne 
Bulizoy d hes, and the former uu ? 5 * 
Jes: For in continuance of Time the Eyes of Ancient ¶ Reticu 
Peaple are contracted and grow wrinkled by degrees, fo that the Im 
their Tunicks become rough, and therefore the whole Eye i- ſilo dil 
felt will ſerſibly be abbreviated; nor can the Retina be lengthend Ne mul 
enough by the Chryſtalline Humour, by reaſon of the roughnes 1 

of the exſiccated Tunicles, or this by that, (which Blemiſh of too Wi, 1 5 
much Shortneſs in the Eye happens to ſome from their Birth, 5 
as to thoſe called Prestytæ, i. e. Old Men, altho Young, becauſe I Alm: 
ol the like Defect of Sight which the Ancient People have) MF happe 
nor can they find any other Remedy againlt this Evil, but either {ie Bot 
to remove the Objects farther from them, or by the help of Motion 
Convex Glaſſes to retract as it were to the Bottom of the Reti- ion oft 
22a the Species projected farther into the Eye from the near yr laſt]) 
Objects: Whereas, on the cantrary, the Fault of the Eyes hen we 
being too long, which is natural to ſome, and which others te Eye 
get by a continual Uſe of holding things always cloſe to their Nor if | 
Eyes, and poring upon them with their Eyes hanging down- e moye 


wards, 


Of DIOPTRICK. Ss. 
wards, forceth them either to remove, if they can, the Objects 
ng, (which the Greeks call way, and from hence thoſe which 


al, have this Defect nue) or to uſe proper Concave Glaſſes, 
ch by which the Species of the too remote Objects (which other- 


nd viſe would be terminated by either the Retina or the Bottom of 


be che Eye) are extended ſomething farther, and are terminated 
be Wl preciſely in the Retina itſelf, 


4. How i jt that we obſerve the Number of divers Object. in Re- 


M CS 
* This happens here juſt as in Direct Viſion; viz. by their 


au ſeveral Images being receiv'd and painted in ſeveral and diſtinct 
the parts of the Reticular or Net- like Tunicle; with this Diffe- 
rence only, That here the aforeſaid Images, in this preſent Caſe 
are painted in the Eye much larger, and more diſtinct, (and 
ſometimes lefler ; ) and conſequently the things themſelves alſo 
are preſented many and much more diſtin&. But the reaſon 
vhy one ſingle Object ſhould appear multiplied through Poly- 
hedrous Glaſſes, is becauſe one and the fame Species being pro- 
pagated and multiplied in the ſeveral Sides of the Glaſs, are 
alſo multiplied after the ſame manner in divers places of the 


int NReticular or Net-like Tunicle : From whence it follows, that 
hat be Images, diſtinct in place, ſeem to proceed from Objects 
-it- Wl diſtinct in place, and therefore the Objects are ſuppoſed to 
nd e multiplied. EE 


5. Laſt, How is the Motion and Reſt of Objects perceiv'd in 


- Refracted Viſion © 
uk WM Almoſt after the ſame manner as in Direct Viſion : For if 
we) WF happen that the Image of any Object poſſeſs divers places in 


he Bottom of the Eye ſucceſſively, either by reaſon of the true 
Motion of the Object a contrary way, or becauſe of the Mo- 
on of the Eye, eſpecially its inſenſible Motion, the fame way; 
Ir laſtly, the intermediate Diaphanous Body being moved, 


near 
ye's hen we attribute that Motion of the Image in the Bottom of 
hers Ihe Eye, rather to the Object itſelf, altho? oftentimes falſly 3 


or if the Eye, or Diaphanous Body, being fix d, the Object 
e moyed from A to B; (Fg. LXI. Numb. 1.) ſince at firſt 
we i 


their 
Wie 
ards, 
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% 4 linle farther off, and to look on them with their Eyes wink- 
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378 APPENDIS. 
it projecteth its Image in 4, and afterwards projecteth the ſame 
in b. The Image being thus moved towards the Left Hand 
from atob, werightly judge, that the Object itſelf is carried 
from A to B towards the Right Hand. Secondly, If the Ob- 
ject C be fix d, and the Eye, with the Diaphanous Body, be 
at the ſame time moved, but inſenſibly, ſo that both may be 
ſuppoſed to be fix d; Then the Image in the Eye being act. 
ally transferr'd towards the Right Hand, from c to 4 (N, 2) 
the ſame way the Eye is moved, the Object, which at the fir 
was referr'd from e to C, will be referr'd from d towards I, 
and therefore will ſeem moved a contrary way, Thirdly ud 
Laſtly, If both the Eye and the Object be fix d, and the Di 
phanous Body be moved from the Left Hand towards the 
Right, ſo that the Image may be ſeen, ſomerimes through the 
Right, ſometimes through the Middle, and ſometimes through 
the Left End of the Diaphanous Body; Then alſo the Oba 
will ſeem transferr'd from one Extremity of the Diaphanau 
Body to the other; whereas, indeed the Extremities of the 
Diaphanous Glaſs were only applied to the ſame fix d Img 
one after another, 
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Teaching the Practice of Dioptrical Anamorphoſis, 
Polyhedrous or Multilateral Glaſſes. 


ne . : id Wt 
nd — rt een — — — 2 5 1 F 15 N 
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JaPPENDIX 
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„Of the Practice or Effectiun of ö. 
fl DIOPTRICKS 0 
„ NN „ Wo Wb! 


. 


iy AMT 
8 — 
5 - 


. Hs Practice is perform'd by the following 

Directions: i ſt, Into one end of a Wooden or 
| Paper Tube PO ( Fig. LXIL Numb. 1.) is in- 
ſerted a Polyhedrous or many - ſided Glaſs, ſomewhar large; 
And, 2dly, this being placed on a fix d Fulcrum or Reſt, 
(Numb. 2.) the Poſition of the Glaſs remaining unchanged, 
and directed againſt a perpendicular Plane, before the Orifice 
of the Tube, which is perforated with a ſmall Hole, is placed 
a Candle, whoſe Rays being variouſly refracted through the 
Polyhedrous Glaſs, project againſt the aforefaid Plane as many 
litle luminous Area's (Numb. 2. in the fame Figure) as the 
Glaſs itfelf hath Sides or diſtinct Superficies, but placed in an 
inverted Order. In theſe little Area's or Projections ſome things 
may be painted, having ſome Connection among themſelves; 
and indeed if the Image of a Man, or what other thing you 
pleaſe, were to be painted, it may be more accurately per _ 
| - : ed, 
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380 1 
ed, by delineating 1ſt, from the decent Combination of theſe 
digoyn'd little Area's, a circular Figure (Numb. 3.) ſimilar, 
as to its innermoſt Diviſions, to the Figure of the Folyhedrays 
Glaſs (which let be, e.g A, Nunb. 4.) by this Art: In à 
Right Line K N, by ſetting off firſt K L the Length of the 
Side of one of the Trapeziums projected againſt the oppoſit 
Plane; and then K M the Diametrical Length of the ſim 
Trapezium ; and laſtly, by adding M N the Side of the ex. 
terior Pentagons projected rounc. 8 


II. For thus having drawn from the Point K through N: 
Circle, and through M and L obſcure ones; and having 4. 
vided the firſt, drawn through N into eight equal parts; and 
having let fall obſcure Diameters on theſe Points of Diviſion, 
and the reſt of the Lines, which are very eaſy to be draw, 
all thoſe Projections diſperſed on the oppoſite Plane will be 
here joyn'd to the other within one Circle; and now nothing 
remains, but that the Image may be painted in this Circle, and 
its Parts transferr'd from every Trapezium and Pentagon (in 
an inve:ted Order) into the correſponding Trapeziums and 
Pentagons of the oppoſite Plane; or, which is eaſter, all the 
Trapeziums and Pentagons of the Prototype Image may be cu 
out, and glew'd or paſted to their correſponding place of the 
Plane: Which done, when you look againſt that Plane, the 
diſperſed parts of the Image are optically joyn d into their die 
and entire form. Os 


III. That this Effect, otherwiſe very much to be admire 
in itſelf, yet may ſtill become more wonderful, the intermediate 
Spaces may be filled up with other Pictures, of which nothing 
will appear to the Eye looking through the Glaſs. This, eſpe 
cially, may ingeniouſly be perform d, if the ſcatter?d or diſtr- 
ted Picture were to repreſent the Face of a Man; fo that 
ſince the parts of the Image are wonderfully diſperſed through 
| ſeveral little Area's, all the particles may be reduced into tht 
complete Face of a Man; and 1o ſeveral complete Images be- 
ing painted on the fame Plane or Table, may be preſented to 
the naked Eye; or a Prince's Pallace, painted on the Table, 


may be ſeen through the Glaſs, which yet will preſent to g 
* | nake 
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naked Eye the PiAure or Likeneſs of a whole City. 


IV. By the fame Art ſeveral different Images may be painted 
in the ſaine Plane by an ingenious Artiſt, (for ſuch a one this 
Artie Will require) and may be ſeen one after another 
without moving the Tube 3 viz. if the Tube be Conical, nor 
Cylindrical 3 fo that the Baſe at B (Numb. 5.) where the In- 
ſpection ought to be made, may be larger, and capable of ſe- 
yerul Perforations. Laſtly, Several painted Tables may be ſo 
fitted or adapted to one and the ſame Machine, that one being 
taken away, another may ſupply its place; and without mov- 
ing the Glaſs, you may ſee more Figures one after another, 
Ge. See Ocul · Artificialis Fabnis Fundamen, III. p. 261, So. 


1 


— 


. cLa II. 


Stewing the Fabrick and Uſe of the Magick Lant horn, 


caſting a very intenſe Light. 


IHE Fabrick or Manner of making ſuch a Lanthorn, 

by whoſe help Objects may be greatly illuminated in 
the Dark at an exceeding great diſtance, and the Hours of the 
publick Clocks ſeen diſtinctly in the Night- time, and Ob- 
jects that are at a greater diſtance (eſpecially if there be a Te- 
leſcope fitted to it) may be ſeen even above a hundred Foot; 
People alſo in the Dark may be known afar off; fo that at 
the ſame time he which carries ſuch a Lanthorn can't at all be 
ſen, Sc. Which now is no great Rarity; I lay, I ſhall ſhew 
the Fabrick of ſuch a Lanthorn in a few Words in this place, 
for the Satisfaction of thoſe which know it not: Altho' it be 
not meerly Dioptrical, but compoſed of Catoptrical and Diop- 
tical Inſtruments: E „ 


II. For there is required in the making of it, 1ſt, a Glaſg 
Lens C D, convex on both ſides; whoſe Diameter of Convexi- 
ty is about one Foot, ( Fig. LXIII. Numb. 1.) inſerted into a 
23S | ; | | moveable 


382 APPENDIX. 
moveable Tube, ſo that it may be moved backwards and fi ir 
wards within another E F, ſomething larger, and fixed to th ne 
Lanthorn. 2dly, A concave Metalline Speculum A, exactly 
wrought and poliſh'd, preſented apart in Numb. 4. (In the com 
mon ones they are made of Iron Plates hammer d into a ſoher;. 
cal Concavity, and Tinn'd over,) the Diameter-of whoſe (. 
vity may be taken four or five Inches. 3dly, The Lamp, 
expreſs d apart in Numb. 3. with a pretty thick Wick mats 
of Cotton, or better, of a ſufficient number of Cotton thread 
doubled, and twiſted ſlackly, that the Oil may readily aſcend 
through theſe Threads, or be raiſed by the preſſing ambizn 
Air to ſupply the Flame. The Oil which is uſed ought u 
be Oil Olive, which will ſtink lefs ; and the Lamp is cver 
cloſe above 1, that it may not run out, but is furniſhd © 
both Sides with the Holes C C, -for the free Acceſs of the 
Air; and below it is faſten d with the Stays D D, to keep it 


from falling. „ 


III. This Lamp ought to be placed fo, that it may ſta 
as near as can be to the Focus of the Concave Speculum ; and 
ſo fitted, that it may be moved nearer or farther from the 
Speculum, within two Grooves D D, till the Light appex 
bright enough. There may alſo be fitted to this Machine, to 
good purpoſe, a Prop, that it may be pulled out and pit 
in at pleaſure, and the Lamp keep à fix d and 'conſtart 
Diſtance from the Speculum. But if you would uſe x 
Wax Candle inſtead of a Lamp, this may be lighted and pu 
in at the Bottom upwards ; nor will it be neceſſary to tell you, 
that the Top of the Lanthorn ought to be perforated. in ſeveral 
places, or furniſhd with Breathing Holes in E and F for 
letting out the Smoak, which otherwiſe would ſuffocate and 
put out the Lamp. : VVV 


IV. This ſtrong Light, or Fulgure, being emited throug! 
the Glaſs Lenz only directly, may be directed whitherſoever ydl 
_ pleaſe, viz. by the help of a plain Speculum applied in a prope 
place, which is not very difficult to be underſtood. Seven 
ſuch Lamps alſo, or Speculums applied to them, may be directed 
to the ſame and common Object, and ſo the projected Ligh 


of Re 383 


ne may eaſily conclude from what hath been ſaid. 
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ARTICLE j 33 


File Megatogr aphical Magick Lanthorn, or Thau- 
4 maturgo. 


Dy this Name'is underſtood another ſort of Magick Lan- 


_ thorn, which lively repreſenteth ſmall Images painted 
d AP divers Colours upon round pieces of Glaſs, in a large and 
of the allofſean form, upon an oppoſite white Wall, or upon a 
ep hte Cloth ſpread open and held againſt it. For the making 


{ this therefore, beſides the concave metalline Speculum, or 
mp, and one Glaſs Lens, there is required another Lens, to 


fan} ic inſerted into that end of the ſecond Tube- which is next the 
mp: And of theſe Lem ' the foremoſt C D ought to be 

1; and 

\m the uch more convex, or globoſe, than the hinder one E F, 
appeat . 2.) and this ought to be next the painted round pieces 

ne, u. f Glaſs, which we ſhall preſently deſeribe: 5 


n, Rr 
II. Viz. That which is peculiar to this Megalographical 

_ 3 is this; There muſt be got ready a thin and nar- 
nd pu Board (Fig. LXIII. Numb. 5.) having ſeveral round Holes 
ell you it, into which may be inſerted ſomany round pieces of Glaſs, 
even wing ſeveral Images painted on them in Water- colours, or 
1 for anſparent Paint, pretty near equal in Largeneſs to the above- 


ſcribed Lena, and which may be moved backwards and 
rwards through a tranſverſe Slit or Groove; fo that ſome- 


mes one Picture, ſometimes another, may be placed directly 
chrougu er againſt the Light of the Lamp on one ſide, and the near- 
wer you no on the other. But how inſtead of this ſtreight Board 
propet H, another larger and moveable round one, furniſh d with 
Seren like round Holes, and having painted Glaſs inſerted into 
directeliem, may be applied: And how this whole Artifce may be 


over d, ſo that by moving round an Index or Hand, applied on 


the 


+ increaſed, for the better viewing of remote Objects, as any 
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384 4PPEND IX. 


the outſide, one Picture after another may be brought beſoꝶ 
the Light, Sc.? may be taught better by Diſcourſe than by 


Writing ; 


III. The ordinary Uſe of this Lanthorn is this; To male 
ſmall Pictures appear very large againſt a white Wall or Clay, 
and yet keeping their right ſhape, all their Colours and Line. 
ments being lively expreſs d; which may be done in a du. 
ken d Room, but beſt in the Night; and is a Sight great) 
to be admired, eſpecially by thoſe who never ſaw it before 
For (that the vaſt Augmentation of the Pictures may after, 
fort be eſtimated) we have, among others, the Face of Ju 
chus curiouſly painted, and crown'd with Ivy, and his Mouh 
open about an Inch wide, as though Laughing ; which being 
received on the Wall, exceeds above five Spans, But I hae 
ſo order d ir, that a Clock, with the Dial-plate and Hours paint 
cd on it, hath been preſented in an equal Magnitude onthe 

Wall of a Chamber; and alſo the painted Index (which I qu 
ſtion whether ever it was perform d by any other) was n 
| preſented moving from one Hour to another, and indeed x 

the ſame Intervals of Time, as in the common fort of Clock: 
Which Artifice, becauſe we have deſcribed it at large in the at 
Part of our Colleg. Curio: p. 207. and the following, we ſul 
forbear to repeat the ſame again; only adding this one thing; 
Thar the farther. diſtant the Lanthorn is from the white Plane 
upon which we deſire to have the Image painted perfectly, f 
mucij the more the Tube muſt be comracted, and the outward 
Lens be brought nearer to the inner one; but on the contrary, 
the former muſt be removed farther from the latter, if the d. 
ſtance of the Lanthorn from the white Plane be too little; 
and in the former Caſe the Images will appear always great) 
and in the latter leſs. | 5 


IV. Here we ſhall rather obſerve this by the way, That 
P. Zahn, in his Artificial Eye, extends the Uſe of this Megalo 
graphical Lanthorn very commodiouſly to Anatomical Demon- 
ſtrations; viz. If the ſmall Pictures or Cuts of the Anatom 
Books (in which, by reaſon of the ſmalneſs of the Lineamenty 


and of the Figures themſelves, the Thing cannot be _ 
1 | rate 
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firated to ſo many Spectators) be transferr d into fuch-like 
plain Glaſſes in tranſparent Colours, by the help of the Lan- 
thorn will be projected againſt the white Wall, and there the 
Parts and Lineaments being wonderfully magnihed, will be 
ſhown diſtinctly to the whole Ring or Company of Spectators: 
But how the 1 of ſuch Deſignations into the afore- 


ſid Glaſs can be effected, even by him who hath otherwiſe no 
ill in Painting, and what are obſerv'd by that Worthy Au- 


thor about the Paints themſelyes, that they may readily be re- 


a few Words in the ſubſequent Number. | 


ealily admit the thin Water-colouts, this ſmoorhneſs of the 
laſs muſt be abated a little, or made dull, which P. Jabs 
aith he hath done with white Glew of Iſinglaſs, or Gum Tra- 
pxcanth diſſolved in White-wine Vinegar; and finely*temper'd; 


um-water, may be laid; but better upon the Leaves of Moons. 
vort, than upon Glaſs. Moreover this Painting or Drawing 
ff the Images may eaſily be performed by One meanly skill'd 
in the Art of Painting, if he lays a Glaſs upon the Image alteas 
y delign'd by a skilful Hand, by imitating its Lineaments 
th a Pen or Pencil. Laſtly, He addeth another way of pre- 
aring the Glaſs out of F. Kinkelius, Art. Vir. Part. 2. Num. 33. 
nd for laying the Colours thus prepared, ingeniouſly upon the 
las, he adviſeth, from the fame Author, That they ought 


rom Numb. 6. of the ſame Fg. LXIII. eſpecially wich the help 
of what hath been related of this Matter in Part. 1. Colleg. Curiofe 
168. As alſo, the underſtanding of the preſent Figures 
XIV. and LXV. may be taken from the fame Part. 1. Col- 
Curio and in Pag. 162 hereof, if we do but add to them 
hoſe few things that follow: 1ſt, That in Fig. LXIV. in- 
ead of the Cover DP QL MG H ( which is uſed in Fg. 
olleg. Curio.) here be uſed another 4 be do. which is much 
ore fit to cover or ſhadow the Picture « þ c d, through whoſe 


ceiv'd in the poliſh'd Superficies of the Glaſs, we ſhall adviſe in 


V. Since the Glaſs, by reaſon of its ſitioottineſs; doth not 
nd upon this Ground - work other thin Colours, temper'd with 
o be tetmper'd with Water of Borax, which the Goldliniths 


ſe, But the reaſdn why theſe ſinall Pictures are ſo very much 
nagnified by the help of this Lanthorn, may be underſtood 
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lum downwards, on the Board or Table of the Obſcure Camer, 
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chines compoſed of Speculums. and Leni; Viz. a Teleſcope nat 
ſtreight, as the common ones are, but bent at a Right An- 


far, and conſequently too large to be received by the ſmall 


the Angles at B and C half Right ones; for fo the Image of 


will preſent the Object towards S. 


386 A 
upper Orifice o the Eye may look more conveniently, ꝛdly, 
That in Fig. LXV. a way be taught of projecting the Image of 
a Man, or any other thing, through the Object Glaſs E, upon 
the Speculum AB CD, (within a ſquare Wooden Caſe H! 
D E, diſpoſed after the ſame manner as in the portable Obſcure 
Camera) that the Picture G F may be received from the 8 


upon a Sheet of White Paper; and the Spectator ſitting upon 
the Chair 8, will not only ſee it erect, but alſo with his Hand 
otherwiſe unskilful in Painting, may imitate it in all its Linea- 
ments. 75 | . | 


ro CEE EY" INC — 


2 [ 4 « * 


ARKTIS IV.. 
Of the Polemoſeope, or Angiſcope. 0 


I. T Aſtly, The Polemoſcope (which, from its warlike uf, 

| is ſo called by its Inventer Hevelius, which be hath de- 
ſcribed at large in his Selenogr. p. 26, 27, Ge. but ſomething 
otherwiſe than is done here) affords us an Example of Ms 


gle, viz. ſo that the Object Glaſs A (Fig. LXVI. Numb. I, 2) 
be convex enough, (viz. leaſt it project the received Image too 


Speculum of the Tube) and placed in the end of the ſhorter 
part, viz. itt A; and oppoſite to this, in the longer pan « 
the Tube, there may anſwer a plain Speculum, terminated by 
the elliptical Line B C, placed ſo obliquely, that it may make 


the Object R, being projected very ſmall through the Object 
Glaſs A, againſt the Speculum B C; and being reflected from 
thence at a Right Angle, may proceed forwards to the Ln 
DE; and there, as alſo in the remoter one F G, receive an 
Increaſe ; and by this means falling larger into the Eye F G, 


II. But 


ge of II. But if you deſire to have it ſeen rather towards that ſide 
upon om whence it is fall'n, then beſides the Speculum B C (N. 
HI) another muſt be placed in the other End of the Tube H 1, 
parallel to the former; and to this; towards the Right Hand, 
i oppoſed the Lens I L; ſo that by this means the image of the 
Object R being fall'n againſt the Speculum B C, and from 
hence reflected to the Speculum H I, and from hence alſo, by 
new Reflection, is continued through the Lens I L, to the 
Eye O, which receives the aforeſaid Image, as if it came from 
S, and therefore from the ſame fide in which the Object is 
laced 2 With which laſt Specimen of the Practice of Dioprricks 
re {hall conclude this preſent Work; only we ſhall add a few 
Words of the Wiſelian Machine, which P. Scortus has de- 
cribed in his Tevhn. Curie, Lib 1 1. Cp. 4. P. 8 36. from the 
Relation and Conjecture of P. Chriſtopher. Offenhauſen; which 
tems to me to be nothing more than a Compoſition of a 
portable Obſcure Camera, with a Polemoſcope; which per 

aps is to be made more rightly in that form, which I have 
ere delineated in Eg. LXVII. And thus having done and fi- 
il d this Work, ſhall attribute the Glory to GOD alone. 
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As to the Authors who have made famous this Noble 

Science, and the Artifices flowing from thence, by their 
titings both Ancient and Modern, we could accumulate 
ere a vaſt Number of them, of which we ſhall enumerate 
only the moſt Celebrated of theſe Times. 1ſt, In the Art of 
rr þefive ; That Book is particularly to be commended, which 
vas publifh'd in French by a certain Anonymous Jeſuite at Pa- 
in in 4% under this Title, La Perſpective Practique neceſſaire 
Peintres, Graveurs, Sculpteurs, Gc. 2dly, There is another 
alter to be got, containing in a plain and eaſy Method the 


b 2. Practice, 
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Theory of Optich,, Catopericks, and Dioprricky, as well as the 
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388 Mantiſia to OPTIC XS. 


tichs being digeſted into Ten Books, by P. Cafpar Schon, 


Practice ſuccinctly and ſuitably ; only in his Theoretical Fou. 
dations, he ſticks to the ancient Phyſical Hypotheſes too mut 


other Mathematical Writings, were beſtow d upon me out 
the exceeding Liberality of the Noble and Worthy Mr. 4 
drew Ingolftether, Ge. which were of uſe to me on this Occalin 


tion d Part I. of Perſpecti vs Pictorum & Architectorum of Andn 


Practice, Pare I. of Univerſal Magick of Nature and Art, the ox 


publiſt'd at Wiredburgh 1657. 3dly, There is an Elegant 
Work of R P. Fob. Franc. Niceron ex Ord. Minim. publiſh'd a 
Pars, and entituled, Thaumaturgus Opticus, Anno 164.6, And 
eight Years before, under the Title La Perſpective Curieuſe, &. 
publiſh'd alſo at Paris in French. Athly, We have Zachai 
Traberu's Nervus Optics, divided into Three Books, containing 
the Theory of Opeichs, Catoptricls, and Dioptricis; and alſo th 


againſt the new ones, and more pertinaciouſly than the neyj 
diſcover d Truths can permit. Printed at Vienms of Auſtria, au 
1675. 5thly, There is extant an Elegant and Coſtly Wah 
publiſh'd lately in France, in Folio, and written in the Fend 
Tongue by P. Cherubinus, intended chiefly for the i]luſtratny 
the Diopericks : To which, 6thly, may be added R. P. F.c 
John Zahn's Oculus Artificials Telediopericus, publiſh'd Anno 1675 
at Mirtaburgb; which, together with Traber's Optical Nerve, ad 


7thly, Laſtly, Among ſeveral others may deſervedly be me 


Puten d Soc. Feſu, publiſh'd very lately at Rome , Anno 169! 
and illuſtrated with elegant Copper Cuts; which, whetherthy 
Second Part of it, or more, be printed I cannot yet tell: Bu 
its chief Intent, is to teach the moſt expeditious way of Dei 
neating all things Optically which belong to Architecture. 
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ISTRONOMY 


QI. ww HAT n meant by the Word Aſtronomy ? 


HE 


e out a 
Ar. „ This Word Aſtronomy is derived Ae Tor vouey you d; 
cane. The Laws of the Stars; Not as tho that hath preſcribed 
be was to their Motions, and from thence to their conſequent 


And 


a -cnomena's ; but becauſe having found by the long, painful 
2 169! 


d coſtly Labour of Obſervations, made continually for many 
ther iu ears and ſucceeding Ages, that theſe Laws divinely preſcrib'd 
ll: N them are conſtant : Aſtronomers afterwards happily apply 
of Deb em reciprocally in foreknowing and foretelling their Phe- 

. mengs for Time to come; which therefore is the only Hu- 

in Science, which, without Vanity, dares claim to itſelf ſome 

tain Knowledge of future Things; which other wiie belongs 

600 alone. 


2. Hach not this Famous Science ſome other Names ? 


In Ariſtotle's Time it was conſtantly called Aſtrology, or The 
Brine of che Stars, but not in the leaſt in that fooliſh and 
uwe Acceptation of the Word, by which now is meant 
Art, foreknowing and gueſſing not at the Appearances of 
e Heayenly Bodies, but at Events that will happen in the 
th, GOD knows when; which with its Folly hath be- 
Bb 3 —_—= 
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- witch'd almoſt the whole World, (which is very deſirous of 
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knowing things to come) but by Learned Men, eſpecially in 
this Age, it is more diſcover'd to be deſtitute of any Founds. 
tion, or indeed to have the leaſt ſign of Probability in it. [tj 
otherwiſe called Uranoſcopy, or Uranclogy ; i. e. The Contem. 
plation or Doctrine of Heaven, for a Reaſon obvious to any 
one. By ſome it is called after a more general Name Com. 
graphy, i. e. The Deſcription or Science of the World, either 
becauſe the Earth alſo ſeems to be number'd among the Celeſtul 
Bodies by the Copernicans, (as we ſhall ſee in its place) or be- 
cauſe without a general Knowledge of the Heavens and Stn, 
Knowledge cannot conveniently be attain'd ; Or, laſtly, becaul 
the Heavens, together with all the Stars, may deſervedly be 


called the World, ſince this Terraqueous Globe is but a Poin 
| 6 : : | me | 

or Center, in compariſon of the reſt of the immenſe or vaſtly 
extended Univerſe. | 1 1 
3. Having explain d the Names, I deſire you nom tc give me #1 
real Definition or Deſcription of Altronomy 3 that I may, by wy i Rica 
Anticipation, know ſomewhat confuſedly what this Science promiſeth? w 
The Queſtion is proper, in asking but confuſed and anticiwhe 
pated Knowledge of the Things to be treated of in this Science: ¶ form 
For tis impoſſible in a few Words to ſtate and compriſe te great 
diſtinct and clear Knowledge of theſe Things, ſo as to ſatisfy ipeci 
the earneſt Enquirer, before the whole Science itſelf be through-ifcalle: 
ly treated of with great Diligence and Care; which thing holdſeffe£ 
true in all the Preliminaries of other Sciences: Wherefore ve lan. 
ſhall only give this Sciagraphical Definition of it: Aſtronom Wh 
# a Science, which not only contemplates and explains the Syſtem ai het 
Conſtitution of the whole World, i. e. the Nature of the Heavens ado! th 
Stars, their Site, Order, Motion, Magnitude, Diff ance, and onto 
Phenomena's and Accidents ; but alſo by certain Rules, teacheth i 6 
determine them at any given Time, either paſt, preſent, or to com. * 
4. Have we certain Rules then for determining all ehoſs tb whie 
mentioned in the Definition? RX l 
I wiſh that we could aſſert this truly; but as in all och u; 
Human Sciences, we mult alſo here confeſs, that they are in ons | 
taup 


perfect and maimd; altho* as to the Motion of the Stan 
1 LS” - | „ thel 


| To Spherical ASTRONO MT. 391 
their. Place; Order, and from thence their depending Riſings 


rOUs of 
ally in and Settings, their apparent Unions and Conjunctions, Oppo- 
dunda- WY fitions, and circular Diſtances, together with the Lunar, Solar, 
, Its and other Eclipſes, we have ſuch a certainty of Rules and Cal- 
ntem. culation, as can ſcarce be found in other Natural Sciences; 
to any but in the Natures of every Star, their Magnitudes, and alſo 
cm. I their Right Diſtances from the Earth, and the like, there is 
either (iſ yet a great diverſity of Opinions to be found amongſt Aſtro- 
eleſtul Wl nomers ; nor is there any great probability of their full agree- 
or be- ¶ ment in theſe Matters; however, we hope, that by the conti- 
Sam, nucd Induſtry of future Ages we may come nearer and nearer 
becaul to the Truth. 
* 5. After thy Definition of Ae * a one as it n, we 
val me No it may be uſefully divided ? | 


The Firſt is this, whereby it is divided i into Theorica, which 
conſiſts only in the Knowledge of the aforeſaid Phenomiena's 
and their Cauſes, comprehended in ſeveral Theorems; and Pra- 
tical, which is uling practical Mediums, teacheth effectively to 
erermine thoſe Phenomena by certain Problems, Secondly, That, 
viereby both theſe are divided into General and Special: The 
ſormer of which, relating to the World or Sphere in General, 


ve ſome 
y way of 
muſeth ? 

antici. 
cience: 


riſe the treateth of thoſe Phænomena s common to all the Stars; and e- 
fat pecially conſiders the Motion common to them all, vulgarly 
rough-iſcal!ed their firſt Motion: But the latter contemplates, or 
g holMſefe Rively repreſents the proper Phenomena to every particular 


Fore we 
-onom} 
dem ar 
ven! ant 
ad other 
icheth t 
to com 


Planet, eſpecially their ſecond Motions, commonly ſo called. 
Which practical or effective Repreſentation of Ph.enomena's, 
whether General or Particular, according to the fourfold variety 
of the. Mediums uſed, 'may alſo, Thirdly, be ſub- amen 
into Trigonometrical, Tabulary, Spherological, and Theorical. - 


6. What is to be underſtood by Trigonometrical practice ? 


This is the moſt accurate of all, but alſo the moſt daiffcult, 
which by the help of Spherical Trigonometry tencheth to determine . 
vith the greateſt exactneſs that can be, the Celeſtial Phænome· 
n, whether General or Particular; deducing the Calculati- 
ons from Tables of Sines and Tangents, which is not to be 
taught i in this « our Matheſi Fuvenilis, —_ that we thought 
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392 INTRODUCTION, &. 
it not fit to teach here the General Rules of Spherical Trigme: 
metry, as we have done thoſe of Plain Triganometry, being much 
more eaſily underſtood. . . | 
7. What do you mean by Tabulary Practice? 

I mean by it a more eaſy Calculation, to be made by the 
Application of Vulgar Arithmetick, but from ſeveral preſip 


poſed Tables, prepared by the help of a more laborious Trige 


nometrical Calculation. The Uſe of which Tables will not 
indeed exceed the Capacities of Ingenious Young Men, not 
of the Common. fort of People, well skill'd in the Rules d 
Arithmetick ; bur becauſe of the great number of Table 
which are requiſite, it will not be convenient to inſert them in 
this Compendium of Marhefis Fuvenilis, | | 


8. But what is the Spherological Praflice, which without dult 
wil find a place in this Matheſis Juvenilis ? Z 
In a word, Tis the Uſe of the Artificial Globes, whether 
Solid, which ſhew or repreſent the Images, as well of the ly 
per and Greater World, as of the Lower and Leſſer; or . 
millar, declaring more diſtinctly the Phenomena's of the Upper; 
which is much more eaſier than the former Practices, and is 
performed without any laborious Calculations ; and therefore 
is moſt convenient for preparing the Capacity of the Young 


Student for the above-mention'd Computations. 


Praftical Part of Aſtronomy ? 
By this Word we underſtand nothing elſe, but the immore- 
able Delineations of the Orbs or Circles, deſcribed on Paper, or 


FF 


: certain moveable little Inſtruments made of thick Paper ot 


Paſteboard ; by which are repreſented to the Eye, after a for, 
the Motions of the Planets, and their Varieties; and which 
may direct to a more accurate Calculation, Some Examples of 
which Theories are to be ſeen in an Epitomy of Mich. Maſtimu, 
Profeſſor of Mathematicks in the Univerſity of Tubingen; Pub- 
liſh'd 90 Years ago at Tubingen; or in the Theory the Planet 
of Geo. Pur bacchius, Printed 68 Years ago at Miiteberg. But bes 


cauſe theſe Preliminaries, as we have hinted above, will at laſt 


be fully underſtood from the treating of the things themſelves; 
therefore, without delay, we will haſten to them, Sphe- 


Spherical or General 


ASTRONOMY 
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SECTION I. 


Mathematical Divifions of the World, 


The Mathematical 9 
con ſider d as a Sphere. 


6ꝶͤꝙ—— 
2 


CHAP. I, 


Of the Mathematical Diviſion of the World by Paints 
5 and Streight Line. 


Queſt. I, Sit mot certain, that the World is of a Spherical 


' Figure * Why then do you ſay, Conſider'd as 4 
Sphere ? „„ „„ 


Anfw. Whether the World hath Limits or no, or any Fi- 
gure at all, it could never yet be demonſtrated certainly hy 
3ny ; nor is it without Cauſe aſſerted, in the Preface of our 
Academical Laws, to be Finite indeed, bur as it were Infinite. Ne- 
rertheleſs, ſince the Stars appear to move circularly about the 
Earth, and the fixed ones, eſpecially thoſe which are conſpicu- 
du to the naked Eye, in which our Eye placeth the _ 

ts E 


\ } 


394 Spherial ASTRONOMY. 
of the Viſible World, all of them ſenſibly are equidiſtant From 
this — 2 (Whoſe Spherical Figure ſhall hereake, 


41 be demonſtr and appear under the ſame Magnitude frm Ml * 
| all places of the Earth; it may not improperly be conceive 
1 as a Sphere circumfuſed or lying round about the Earth or Sw 
J 50 'F TE4"3 
in 24. But fince there may be conceived, beſide this Center, imum. n 
in ralle other Points, and from'this Center innumerable Right Ling, Wi * 
me drawn out to the outmoſt Surface; Are not ſome of them *remarkall a 
1" above the reſt, and uſually accommodated to the meaſuring of thi 5 
fn Sphere Mathematically ? = „„ 
. Of the innumerable Points to be met with on the outmot v 
i Surface of the Mundane Sphere, 1ſt, Are the two Poles P and i p 
"þ Q (Fig. I.) which are as it were two Hinges, on which, 2. it 
i cording to Ticho's Hypotheſis, the whole Starry Sphere tum fe 
. about the immoveable Earth every Day, from Eaſt to Wel; fa 
2 or, according to Copernicus s Opinion, the Earth moves round ab 
I on two Poles p and , correſponding to thoſe former P aH dic 
1 Q, within the immoveable Mundane Sphere, from Weſt o cor 
19 Eaſt : One of which, P or p, is called the North Pole ; ad i 
{4 from the Conſtellation of the Little Bear, which is very ner : 
1 the North point, the Arctick Pole; the other, Q or g, the uef 
1 | South or Antarctick. 2dly, The Zenith and Nadir, 5. e. the a 
5 Vertical and Pedal point, V and X; the former of which u the 
F directly over our Heads, the latter under our Feet, where ſerv 
. ever we go; Which therefore are univerſally changeable in I the 


the Heavens, as often as we move or change our place on the il are 
Earth: Whereas, on the contrary, the two Hitifes or. Poles WI Car: 
of the World keep a fix d and immoveable poſition in the Hes · il the 
vens, let us move how or where- ever we will ydly, There call 
are alſo other Points obſerv'd in the Heavens; e. gr. two Egu- the 
noctial points, and two Solſtitial points, the Nodes of the Planet's I then 
Orbs, Sc. which are every one explain d in their proper ff calle 
places, viz. in the Deſcription of the Circles, by whoſe Inter- noct 
ſections they are conceived to be generated. 
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3. Nom tell me thoſe. chief Rigbe Lines, which have ſome uſe in 
explaining the Motions and Dimtnfions of the Mundane Globe ? 

1ſt, Among theſe is reckond the Right Line PQ or p 7, 
extended from theft Arctic Pole to the Antarctich, which we call 
the Axis of the World; becauſe about it, as about the Axle- 
tree in a Wheel, the whole Globe of the World is conceiv'd 
to be actually turned about from the Eaſt to the Weſt, or at 
laſt appears fo to be to our Senſes; while the Earth, or Sphere 
of the leſſer World, moves round a contrary way, viz. the 
Weſt towards the Eaſt, about the fame Axis, or its Part 5, 
in the ſame Space of 2.4 Hours. The 2d is the Right Line 


polite Pedal one, which we call the Line of Direction; becauſe 
it ſo directeth the tendency of heavy Bodies from the Super- 
ficies of the Earth towards its Center, that all things which 
ſand upon its round Surface, ought to be conceiv'd placed 
above it; (although our Imagination doth in ſome ſort contra- 
dict it) and by their Gravity, to tend from thence to one 
common Center, as the only loweſt place. 


4. haz other Right Lines are uſed towards the convenient and 
uſeful Diviſion of the World ? e 


Theſe eſpecially, which deſign the Regions and Quarters of 
the World, reaching out on every {ide from the place of Ob- 
ſervation, as a Center, (or from the Center of the Earth) to 
the Optical Confines of the Sky and Earth. Of theſe, four 
are. called Cardinal, and the reſt - Intermediate ones. - Of the 
Cardinal, the 1ſt is called Boreas, the North, or Septentrio, (from 
the Seven Stars of the Great Bear, or of both of them, formerly 
call'd the Trzones, to which it reaches, or thereabouts ; ) by 
the Italians ?tis called Tramonz.ma, becauſe it is extended from 
them towards Germany beyond the Alps: By the Germans tis 
called Boꝛd, being ſo placed in the middle, between the Equi- 
noctial Riſing and Setting of the Sun, that tis dire Aly oppoſite 
tothe Eye of- the Obſerver-; having the Eaſt on his Righr 
Hand, 2dly, Is the Sourh; in Latin Auſtralis, Meridies, Auſter, 
Notus ; by the Italians called Oſtro; by the Germans Gud ; 
lying diametrically oppoſite to the former ; fo that theſe two 

| Quarters 
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396 Spherical ASTRONOMY. © 
Quarters lay in one ſtreight Line, which we call the Meridin, 
being of admirable uſe throughout the whole Body of Aſtromm. 
3dly, Is the Eft ; in Latin Orientalis, al. Oriens, or Ortus ; (vi; 
of the Sun in the Equinoxes; ) by the Italians Levante -; by the 
Germans Df : And 4thly, Diametrically oppoſite to this is 
the Wiſt; in Latin Occidentals, Occaſus, or Occidens ; by the 
Italians called Ponente; by the Germans Melt. 0 


5. Since the Knowledge of the Quarters 4 of great uſe in th 
common way of Buſineſs, I deſire you to give me ſome Tokens, by which 
I may know them, in what place of the Earth ſoever I may be? 


The Uſefulneſs of the Knowledge of this is paſt all doubt, 
whether we ſtay at Home, or take Journeys Abroad ; », 
that whereſoever we are, we may know towards what Qua. 
ter of the World, either our Country is ſituate, when we are 
Abroad, or other places of the Earth, in reſpect of that in 
which we are; which may be ſhown by pointing with our 
Finger. The Marks or Tokens which you deſire, are either 
certain and undoubted, or only probable. Of the firſt fort, 
Iſt, this is univerſal; That if one of the four Cardinals be 
known, the reſt muſt needs be known. alfo : For, v. gr. the 

| North being known, if you turn your Face towards it, and * 
extend your Arms directly, the Right Hand will ſhew the bu 
Ea Quarter, the Left the M̃ſt, and the Back the South : If 
you turn your Face to this laſt, or the South, the Left Hand 
will give the Eſt, the Right Hand the , and the Back the C 
North: If you look towards the Eft, the South will be on the 
Right Hand, the North on the Left, the Niſt on the Back: dle 
Looking towards the Neſt, the North is on the Right, the Soub Ml an 
on the Left, the Eft on the Back. | - 


G. Tou ſay right, That if one of theſe four he 3 ebe other the 
three will be known alſo : But how ſhall either one or Pother of them Ni 
be known abſolutely ? | | 


| This 2d will be thus found: The North may be had, by * 
obſerving in the Night the Pole Star, or rather the Pole itſelf, 90 
which is very near it, on that part which an almoſt Equilate- bet 
ral Triangle, conceiv'd in the Mind to ſtand upon the Diſtance No 
of the Extreme Stars, in the Tail of the Little Bear, — 
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Spherical ASTRONOMY. 397 
the Great Bear, toucheth with its Vertex. The South may be 
found by an Obſervation of the Sun, when ir is at the Meri- 
dian. The Ef may be known by the Sun in its Riſing in 
the time of the Equinoxti, and more preciſely on the Equino- 
8ial Day: As the Weſt is known by the Sun in the Evening 
Setting about the ſame time. 


7. But which are the other probable Tokens or Signs 2 


1ſt. The firſt is the Magnetick Needle, which with one of its 
Extremes ſhews the North, with the other the Soueh, but with 
ſome Declination in moſt places ; which ought to be known, if 
the Meridian Line were to be ſhewn more exactly: To which 
are to be adjoyn'd the Meridian Shadows of our Bodies, which 
among us are directed towards the Norcb, 2dly, The Choirs 
of Churches, which by ſome Law or Cuſtom belonging to Ar- 
chiteRure reſpect the Eaſt. 3dly, With ſome ſort of probability, 


the Trunks of certain Trees cut tranſverſly, with their Cir- 
cles (which the Vulgar ſort of People commonly call Tears, be- 


cauſe they tell, as they fay, by their Number the Age of the 
Trees) ſnew the Soueb Quarter, e. gr. to thoſe which walk in 
the Woods, to be on that {ide where the Circles are diſtant 
from one another at wider Spaces : Which Sign or Token, 
without. doubt, is the moſt uncertain of all ; becauſe there is 
but very little Phyſical Reaſon to be given for it. 


7. But which are the Intermediate Quarters between thoſe four 
Cardinal ones? : | | | 


1ſt, There are four others, each lying preciſely in the mid- 
dle between the Cardinal ones ; which the Greeks formerly, 
and the Latins following their Example, have diſtinguiſh'd by 
particular Names; but others (left the Multitude of ſuch Names 
ſhould burden the Memory) have diſtioguiſhd them by the 
Number of 45 Deg. from their adjoyning Cardinal ones: But 
the Germans (and alſo che Engliſh) have given them new and 
particular Names, which are compounded of the four Monoſ!les ; 


but on this Condition, That the Words North and South always 


go before in the Compoſition ; and therefore the Quarter lying 
between the North and Eat, is called by the compound word 
North Rat; that between the North and Nan, Norti- Ni; and 
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398 Spherical ASTRONOMY. 
the other two oppoſite ones croſs-wiſe, South. vaſt and Shy, 
Eaſt. 2dly, Eight others between the former eight; viz. be 
tween the North and North-Eaſt, that called Noreh>North-Eqg. 
and on the other {ide North - North - Neſt; and oppoſite to tk 
two, South-South-Eaſt, Sautb. SourbxL H: Likewile betwey, 
Eaſt and North-Eaſt, the middle one: Eaſt*North-E2ft (the Name 
of the ſecondary Cardinal Quarter now going before) and oi 
the other ſide Eaſt-Sourh-Eaft : Likewiſe the oppoſite to theſe 
Met Nortb- Meſt, and Meft-South-Meft. Laſtly, Between thels 
16 ſomany more, which are ſub-diſtinguiſh'd from the re} by 
the word by ; ſo that thoſe two which are next the North Qu. 
ter, are call'd North by Eaſt. and North by VVe#t ; thoſe tw en 
the Soueb, South: by Eft and South by elt; thoſe next the gf 
on the contrary, Eaſt by North and Eaſt by South; next the Wi. 
Feſt by North and Weſt by South: But the other Eight, nextthe 
the Four firſt Intermediate ones, North-Eaſt, North pet; Sauk. 
aft, and South-MMeſt, are call d about the firſt, North. Eat . 
North, and North-Eaſt by Eaſt; about the ſecond, - North 17/}t ly 
North, and North-We# by Muſt; about the third, Soith-Eaft h 
South, and South- Eaſt by Eaft ; about the fourth, laſtly, Soul- 
Meſt by South, South-VV/eſt by N. Which compendious Com- 
polition of 32 Names being alſo illuſtrated in Fig. III. only by 
their firſt Letters, all the Names of the Quarters, and of the 
oo blowing from thence ; may very eaſily be 'remem- 
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Jane The. Mathematical Diviſion of the Mundane Sphere 
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„„ 
„ 


I fer phe Dimenſions of the Sphere of the ride 
They are, 1ſt, of two ſorts, viz. ſome paſs with their 


quently divide it into two: equal Hemiſpheres, from thence 
alled Gread: Circles 3 others on the contrary are called Leſſer, 
which paſs:not through the Center of the Sphere, and there- 
ore divide the Sphere into two unequal Segments. Of the 


lipricky the Colures, Ge. Of the latter fort, 3dly, The two 
ropicks, ſeveral Diurnal Circles, two Polar Circles, Circles of 
xcurfions or Digreſſions, Cireles of Latitude, Almucanthars, Cir- 
ts of always- appearing Stars,” Ge. Of all which we ſhall now 
peak ſeparately. 9 uy F "ae IN; +3 $5 | 


2. What ircle do you call the Equator ? WT | 
That Circle which paſſeth in the middle between the two 
Poles- of the World, (repreſented in Fig. II. by the Right Line 
E D) and cuts the Axis in the Center at Right Angles, dividing 
the World into two Hemiſpheres, the Nerth, and the Soueh, is 
called the Equator, and alſo the Equinoial 3 becauſe when the 
dun comes to this Circle, and paſſeth through it in his Diur- 
nal Motion, the Days and Nights are of equal length. 
: 2. What is meant by the Horizon 7133 | 
Y | of That Circle which paſſeth in the middle between the 
Neeb and the Nadir 3 and is at Right Angles to the Line of 


Direction (repreſented in Fig. II. by the Right Line B C) and 
divides the Viſible part of the World from the Invilible in e- 


very 


ft by 1. Omma, \ and mhat: Circles are they, which. are profutably 


Planes through the Center of the Mundane Sphere, and con- 


frſt ſort, 2dly, The Chief are the Equator, Horizon, Meridian, 
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400 Spherical ASTRONOMY. 
very place; (whence it is called the Horizon, i. e. Finitor, hy 
cauſe it defines and terminates the Sight) and exactly and try 
divides the Heavens into the Hemiſpheres, the Upper and Lans . 
from whence it is uſually called the True Horizon, to diſtinguiſ 
it from the Apparent Horizon (bc in Fig. I.) which apparent 
performeth the ſame with the former, but in reality is not cu. 
ceived to be drawn through the Center of the World, bu 
through the Eye of the Beholder. 
4. Is there not alſo à Senſible Horizon mention'd by ſome? 
This is conſider d rather in Geography than in Aſtronony, ani 
is nothing elſe but that Part of the Earth or Sea which is con. 
ſpicuous to the Eye looking round on every fide, Hence ii 
called Senfible ; in reſpect of which the Horizon, which abo 
was called the True one, is alſo uſually called Ration; beculſe 
tis comprehended more by Reaſon than Senſe. Moreover, thy 
| Senſible Horizon, when the Eye is placed below, between fone 
adjacent Hills, is uſually called Horizon Aoclivis; but the Eye 
being placed in an higher place, and looking down in the Plan 
below, it is then ſtiled Horizon Declivis. 3 
5. Phat Circle is that which we call the Meridian? 
We call that Circle the Meridian, which paſſing from the 
Seuth to the North through the Vertex of any place defines 
Mid. day and Mid- night; and divides the World into two He- 
miſpheres, the Ea and e; and alſo the Horizon into two 
Semicircles, one of which is called the Eaſtern or Riſing, tht 
other the W/;ſtern or Setting Horizon, (See Fg . I.) and is again 
itſelf ſeparared by it into the Apparene (B VC, Fig. I.) and the 
Latent Meridian (B X C;) as alſo by the Axis into the Ce 
 (PVBQ)andthe Lower (H CX Q.) But inſtead of innu 
merable Meridians and Horizons (the latter of which vary in 
every place towards all Quarters ; the former when we more 
ſideways from Eaſt to Weſt; or, ò contra, but not when ve 
move from South to North, and do equally vary both in the 
Terreſtrial and Celeſtial Globe) inſtead of all theſe, I fay, 
which are innumerable, one may ſerve, becauſe the Globes 
are made to move how you pleaſe, as Practice itſelf will teach- 
But on the Superficĩes of the Terreſtrial Globe, they are of 
. poſe 
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poſed to be 18 whole Meridian Circles,or 36 Halfs,to be drawn 
from the North Pole to the South, in conſpicuous Lines thro: 


every tenth Degree; which Number is taken arbitrarily: One 
of which paſſing through the very beginning of the Numbers 


of the Degrees (which formerly were counted from the Iſland 
Palma, but now a- days by moſt Geographers from Teneriff, 
ao them Canary ſles) is called the Firſt Meridian; the reſt 
Secondary ones; but the intermediate ones are ſupply'd by the 
exterior Brazen one, as well as in the Celeſtial Globe. 


6. What Circle is that which is caled ile Ecliptick ? 


That which (being called fo from the Eclipſes which happen 
under this Circle, otherwiſe called the Path of the Sun,) cuts 


the Equator at the Oblique Angles of 234 Deg. in two op- 
polite Points ſo, that with one of its Semicircles it declines to- 
wards the South, with the other towards the North from the E- 
quator. (See I G, Fig. II.) Theſe two oppoſite Points are 
called Equinoctialt, becauſe the Sun is ſeen to be in them, when 
he makes the Day equal to the Night. This Circle is alſo 
divided according to the Fancy of the Aſtronomers : But by 
reaſon of the 12 Periods or Lunar Months, which are uſually 
perform'd within one Solar Year ( beginning by the Vernal 
Equinoctial Point, and proceeding from the 7//t to the Eft) 
it is divided into 12 equal Arches, which are commonly call'd 
the Twelve Signs, or Dodecatemoria's, whole twelve following 
Names are derived from the imaginary Figures of thoſe Con- 
ſtellations, to which formerly were allotted ſo many Houſes, 


(Viz. Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, 


Sagittarius, Capricorn, Aquarius, and Piſces ) or inſtead of theſe 


are commonly mark d with their twelve correſponding Chata« - 


cters ; | p | 
T, S. IT, S, P, M, A, M,; 9, V8, 2, X; | 
which Characters gave the Name of Signs to theſe twelve Parts 
of the Ecliptick, differing now very much in place from thoſe 
Conſtellations themſelves, and are uſefully diſtinguiſhed by A- 
ſtronomers into certain Claſſes. Wes 
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402 Spherical AST RON O T. 
7. What particular Claſſes are theſe ? 


Firſt, They ciſtinguiſh the Signs into fix Northern, 23 
T, O. IL, S, N. M, and ſix Southern , =, Mt „, VS. , 
and X. Secondly, Into ſix Aſcendants, in which the O, when 
he is got to the fartheſt Degree Southward from us, begins a. 
gain to aſcend, and continues this Aſcent by degrees, till he 

comes farther Northward, as are VS, 2, N, V, O, A; and 
ſix Deſcendants, in which it deſcends again by degrees towards 
the South. Thirdly, Into three Vernal, V, B, I; three E. 
ſtival S, As TR; three Autumnal, , M. © ; and three H 
bernal ones, VS, , * Viz. In which the O, in theſe Nor. 
thern parts of the Earth on this {ide the Equator, ſucceſlivel 
diſtinguiſhes thoſe four Seaſons of the Lear: For in the So 
thern Regions, beyond the Equator, all theſe happen in a can- 
trary Order. Fourthly, Into four Cardinal ones, which are the 
firſt Signs of every one of the four Orders juſt now mention'd, 
viz. V, S, =, VS; (of which the firſt Points of V and a, 
are thoſe Equinoctial Points, in which the O makes the |'/ays 
and Nights equal: Alfo the firſt Point of the other two, © and 
VS, are called the So/ſtitial Points; in the former of whi-h the 
O makes the Longeſt Day; in the latter the Longeſt Night; 
The reſt are called I:termediate ones; and thoſe which follow 
in order next to the Cardinal, G, A, m, &, Sequenn; 
the remaining ones, IT, M, “, X, Finients, or ending Fi- 
gures. To theſe uſefulAſtronomical Diſtinctions the Aſtrologers 
add over and above innumerable others, but vain and uſeleß, 
which we ſhall ſee hereafter, with the reſt of their fooliſh Fancies, 


8. What are theſe great Circles called Colures ? 


They are two which bear this peculiar Name; for this res. 
ſon, becauſe in theſe are Oblique Spheres, they appear as tho' 
they were Dock d or Taileſs ; as alſo in a Parallel Sphere, i.: 
their Lower parts is always hidden under the Horizon; which 
is common to ſeveral other Circles, but yet gave occaſion for 
the name of theſe two only. One is called Colurus Aquine- 
Hiorum, Which paſſeth through both Poles of the World, and 
alſo through the Fquinoctial Points Y and : The other 
Colurus Soiſtitiorym, interſecting the former at Right ang 
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which paſſeth through the Poles of the World, and through 
the Solſtitial Points S and VS, and conſequently alſo through 
the two Poles of the Ecliptick. 


3. Faſt nam you mention d an Oblique and Parallel Sphere ; I de- 
fire to know what is meant by theſe Words, that the preceding Que» 
ſhon may be fully underſtood 2 | 

This may be done more conveniently in this place, becauſe 
theſe Appellations of the Spheres, reſult from the mutual reſpect 
of two of the great Circles already named, viz. it being pre- 
ſuppoſed, that the Diurnal Motion of the Stars, according to 
the Hypotheſis of Hebo, is made about the Earth from Eaft to 
| 77 along the Equator, i. e. either in the Equator itſelf, or in 
Circles parallel to the Equator, all thoſe People which dwell 
upon the Terreſtrial Equator, and conſequently have the Cele» 
Rial Equator paſſing over their Heads, do every one of them ſee 
all the Stars to aſcend and deſcend perpendicularly above their 
„ particular Horizons, and therefore are faid to have a Right 


7s WW Sphere ; whoſe two Poles lie in the Horizon, in the Extremi- 


nd ties of the North and South Quarters : Of which fort of Peo- 
he ple are the Inhabitants of Peru and Guiana in America, the Peo- 


5) ple of the Iſland of St. Thomas, near the Weſtern Shore of Africa, 


in Africa itſelf, the Kingdom Congo, and the Extreme Parts o 
s 3 Zanguebar ; in the Eaſt-Indies thoſe of the Iſles Sumatra, Borneo, 
'l- Wi Celebes, Gilolo, Ge. (See Eg. IV.) but to thoſe People, if there 
en be any, who inhabit the Polar Parts of the Earth, or the Poles 
k, Bl themſelves, and conſequently have the Poles of the Heavens 
es, for their Zenith and Nadir, the Equator coincides with the Ho- 
ron, and therefore the Diurnal Motions of the Stars are 
bperform'd either in the Horizon itſelf, or above or below 
ea. the Horizon, in Diurnal Circles parallel to it, and the Stars 


0 WI neither riſe nor; ſet ; to theſe People, I ſay, the Sphere of the 


.t World, or Poſition of the Heavens, is ſaid to be parallel. 
ich WF Thirdly and Laſtly, All the reſt of: the Inhabitants of the 
for Earth, which have neither the Poles of the World in their 
10 Vertex, nor the Equator paſſing over their Heads, but one 


ad Pole elevated more or lefs above their Horizon, the other de- 


fer preſſed more or leſs below it, and conſequently the Equator o- 
es blique to the Horizon, (as in Fg. II.) and which have the Stars 


Ces oblique: 
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404 Spherical A4 S T RO NO MJ. 

obliquely aſcending, theſe People, I fay, are ſaid to have the 
Sphere of the Heaven oblique, or turning obliquely round 
them; but the Properties belonging to every one of theſe 
Spheres, which are delightful and profitable to be known, 
ſhall be declared hereafter in the Practical Uſe of the Globes, ot 
Syherolagy. | | 


10. Having explain'd the Chief or Principal Great Circles, Id. 
fire now the Chief of the Leſſer ones may be explicated and deſcribed, 


In the Number uf theſe are the two Tropicks, ſo called, be- 
cauſe the Sun being paſſed through the Ecliptick, from the 
Fquator, e. g. or beginning of T, as far as the Solſtitial point, 
or beginning of ©, by his proper or annual Motion, doth 
there as it were turn his Courſe, and after deſcends through the 
following Semicircle, from the beginning of S towards d, 
from © through M to =, Sc. And that very Day wherein be 
comes to the beginning of & by his Common or Diurnal Mo- 
tion, deſcribing a Circle, (G F in Fig. II.) which, for the + 
toreſaid reaſon, is called a Tropick, and with this addition, Th 
Tropick of Cancer; declining from the Equator 2 4 Deg. and;: 
(W hich is the greateſt Digreſſion of the Sun from the Equa: or 
Likewiſe while the Sun continues deſcending through = as far 
as VS, afterwards having again turned his Courſe, the nature of 
the Circle requiring it ſo to be, departs from thence through 
the following Semicircle, and the following aſcending Sign, 
from Vs again towards the North. on the very ſame Day in 
which it enters the beginning of VS by his Diurnal Motion; 
deſcribing a Circle, ar an equal diſtance with the former, from 
the Equator, which we call the Tropick of Capricorn; not feign: 
' ing them ar pleaſure, but conceiving them from the Motion of 
tbe Sun itſelf at thoſe times- 


11. But what are the Polar Circles, and why are they ſo called? 


To this Queſtion it is commonly anſwer'd by ſeveral, That 
they are ſo called, becauſe they are deſcribed about the Poles of 
the World; whereas the Tropicks and Equator itſelf are con- 
ceived to be alſo deſcribed about them; nor is it ſufficient alſo, 
if any one ſhould ſay, That they are Circles deſcribed nearly 


about the Poles, becauſe there are others much nearer, which 
a "| ; are 
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are deſcribed by the Stars which lie a great deal nearer to them, 


which notwithſtanding are not called Polars : Therefore they 


take this name Polar preciſely from this, That they are deſcrib'd 
by the Poles of the Ecliptick, moveable about the immoveable 
Poles of theWorld or Equator, at the fame diſtance of 431 
Deg. at which the Ecliptick itſelf is diſtant from the. Equator. 


One of them alſo is called the 4r8:ck Polar Circle, which is deli- 


neated by the Circumvolution of the North Pole of the Eclip- 
tick, near &geroy, or the Bear, eſpecially the Leſſr; the orher 
the Autarctich Polar Circle, which is deſcribed by the South Pale 
of the Ecliptick. 


12. Woich are called the Diurnal Circles ? 


All thoſe which the Sun deſcribes by his Diurnal Motion c | 


very Day throughout the whole Year, through every Degree 
of the Ecliptick, among which are alſo ro be number'd the 
Tropicks and the Equator : Eſpecially under this name are com- 
prehended all thoſe Intermediate ones lying berween the Equator 
and Tropi.ks, wanting particular Nantes: Altho', to ſpeak the 
truth, none of theſe Diurnal Lines is a perfect Circle, but are rather 
Spiral Lines, very near to Circles, which return not exactly to 
the ſame point whence they began, but terminate in a higher or 
lower point, vix as the proper or ſecond Motion ofthe © requires. 


13. What are thoſe called Cireles of Digreſſion ? 


They are thoſe two only, that are parallel on bath ſides the 


Ecliptick, ſuppoſed formerly to be diſtant from it only 8 Deg. 
of leſs ; but now a-days they are deſcribed at the diſtance of 
Io Degrees on both ſides, viz- becauſe the Digreſſions of the 
Planets from the Ecliptick in former Times were never obſerv d 
to be ſo large, as in theſe latter Ages; in which @, e g. has 
been found ſometimes to digreſs almolt as far as the Toth Deg. 
For altho the Deſignation of all the Circles in the Heavens is 
an arbitrary Work of the Mind, yet it never was perform d 
without ſome Occaſion afforded by Nature herſelf. 


14. What do you underſtand by Circles of Latitude ? 


As there are ſome Great Circles, not mention'd among thoſe 
above, but are here to be rehearſed as occaſion ſhall ſerve ; 
; C 3 which 
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= e II.) through every point of the Ecliptick, 


to a Right Sphere, and the leſs either of the Poles is elevatel 
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which being drawn from one Pole of the Ecliptick m, to the 


(among which is one of the Colures, called the Soſtitial om, 
and are called Circles of Longitudes, from the Uſe which they 
have in Meaſuring the Longitudes of the Stars, which we ſhall 
define hereafter : So there are found, or at leaſt conceiv'd, o- 
ther Leſſer Circles, which being parallel to the Ecliptick (. 
mong which alſo are the Circles of Digreſſions, defined in the 
preceding Queſtion) do both cut the Circles of Longitude 
Rohr Angles, at a greater or leſſer diſtance from it; and alþ 
from the Uſe which they have in Meaſuring the Latitudes of 
the Stars; z. e. their Diſtances from the Ecliptick, are calle 
Circles of Latitude, 1 5 

15. Mpich Ciroles do you call Almucantharats, or Almicant har 
er Circles of Altitudes? 5 | 5 

Thoſe Leſſer Circles, which being parallel to the Horiza, 
are conceived to be deſcribed from the Vertex, as a Pole, an 
cut all the Verticals (of the Number of which is alſo the Me 
ridian) as Great Circles at Right Angles ; appointed for de- 
termining the Heights of the Stars above the Horizon in erey 
Vertical Circle. - : 

16. Nhat, Laſtly, are thoſe Circles of always appearing, ad 
always diſappearing Stars d 


They are leſſer Circles, parallel to the Polar, Tropicks, &. 
which, in Oblique and Parallel Spheres (for in a Right Sphere 
there are none) comprehend within their Ambit all thoſe Stan, 
which in any place of the Earth whatever, without the Pals 
and Equator, never fer, nor riſe ; but are always conſpicuou 
ina clear Night. This Circle of always appearing Stars in 
Parallel Sphere coincides with the Horizon, and contains th 

Upper whole Starry Hemiſphere, In a Right Sphere all the 
Stars riſe and ſet; but Oblique Spheres, the nearer they ar 


above the Horizon, ſo much the Leſſer Circles they have o 
always appearing and always diſappearing Stars; viz. becaul 
the Elevation or Depreſſion of the Pole, is the Semidiamett 
of theſe Circles. 5 

| CHAP 
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CH AP. III 
Of the Mathematical Diviſion by Zones, the Twelve 
2 | Signs, Celeſtial Houſes, &c. 
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I. W HAT is under ffood by the general word Zones ? 


This is a Metaphorical Name, derived from the Girdles or 
Shaſhes with which we gird our Bodies in ſeveral Caſes: So 
that under the Name Zone is meant, on the Superficies of the 
Earth or Heaven, a ſuperficial Tract included within one or 
two Circles; and thaſe either parallel, or meeting in two op- 
polite Points. Such Zones are marked on both Globes: Iſt, 
The Jona of Faſcia Jodiacalis, or in a word the Jodiack; al- 
. cho' this is lefs minded in the Sphere of the Earth, than in the 
4. Sphere of the Heavens. 2dly, The Zones of the World, called 
io by way of excellency. 3dly, The Tivelve Signs, or Dodeca- 
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192 And 4thly, The Celefial Houſes; of which we ſhall 
2 now treat ſeparately, _ _ 

; 2. That is the Lodiack, or Faſcia Zodiacalis ? 
8. It is a Space, chiefly in the Superficies of the Heavens, in- 
ber cluded within the two Circles of Digreſſions, now 20 Degrees (; 
m broad; whoſe Middle is deſign'd by a circular Line, which b 
2 above we have conſider d as the Way of the Sun, or rather of oy 


uo the Solar Center, and was called the Ecliptick: Whence it is 
| that we commonly take the Ecliptick tor the Zodiack, and e 
se ©2774 3 altho the Zodiack, to ſpeak properly is that broad 
] the Way of all the Planets, in which all the Planers digreſs ſome- 
7 a times beyond, ſometimes on this fide the Ecliptick, but as yet 
"arel bave not been obſerv'd to wander beyond the Circles of Excur- 


e a ſons; whereas the Sun keeps always with its Center in the 
ca middle Line of the Ecliptick, digreſſing not ro the Sides a 
mem Nails breadth, as the faying is; but this Zone of the 'Zodiack 


takes its name from thoſe Coors, or Figures of Animals, 


— 


- — _ 


LEY 


: 
1 
2, 
4" 
4 
44 
{4 
x; 
s 45 
F U 
4 
| 
* U ' 
1 
17 
1. 
1 1 
34 
4 
aw 
4 
1 
4 
* 


= 
mon 
y 
2 


Pa = 
= = 2 1 — — 
— — N 
= . E ord DSS, RS — 
—— * — — 
— — — = 3 Rs Sal 
p 2 . — * 
1 a. 2 
8 Io 2 
I _— 4 - . 
» on — #7 » - - y — Tat ©, 


o _ X 
— ae q —— — 


3 


> F . 
r 


e 


rr FG ee Ao I Ee a: FS 


1 
* 
0 
1 
++ 
1 
. 
{ P> 
_— 
i 2 
1 
[ &T i 
wo, 17757 MR . 
1/4 N. 
f e 
1 
1 
3 N a ” 
+». 41889 Ti 
4:7 53K 
„ 
i 
e 
ut | A* 
f N 
LU ! « 
. 
«3 i 
WE 7 { 
- + $5 
. 77 
1: 
4? 7 75 
* 0 
4 "$44 
WRT. © 
CELL ICS | 
** 0 8 
E371 * 
e 
1 a F 
4 * 1 
4 T1 
n. 
. 
e fl 
ty 7 ! 
. 1, $678 
Ce»: 
. 
o 1 
1 
9 cy 
4-4 [3 1 
11M 
$4 A £ 
q i 
* „ 
9 
4 
: FM ? ; 
: * 7 
. 
43% 
LH 900 
> 15 744 
7 of Mig 
*Q 8 
; 17 + 1 f 
N 
» Fr h 
, 133 Y at 
ö 2 
by 1 
r 
1 14 y 
o bs £ 
1 44K 
1% *s /| 
| N 
1 11 
N 
f . 14 
* 
b: E382; 
ih $159 
Pe 181 1 
' 112 
| 3 {Vt 
11 
1 1 
"= 197 : | 
ins 4 
+3 155 8 
I 1 4 
4.6 z 
f + 4% 4 
U 1 * 
n 
& } 
OH 


Egquator DE, paſſing through the middle of it, for two 'Tor- 
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which Human Curioſity hath feign'd in the Heavens from the BM with 
Collection of ſeveral Stars to help the Memory, whoſe Name; Cen 
Aries, Taurus, Go. we have already mention d above in the broa 


Diviſion of the Ecliptick. calle 
3. Perhaps then the Zodiac admits of the ſame Div iſions with _ 
the Ecliptich d | uin 
You gueſs right : For the Zodiack alſo is divided into 1, il theic 
Signs, having the ſame Names, but theſe twelfth parts of the ¶ petu⸗ 
Zodiack, differ from rhe twelfth parts of the Ecliptick in this {Wabſer 
that theſe are without Breadth, but the former have the Lai. Mſtheir 
rude or Breadih of 20 Degrees. | 3 Hori 
4. That are the Zones of the World, «al ig oh, by wy 6. 
excellency ſo called 2 | the ot 
They are Tracts of the Earth, placed under the correſpon. Ye 
ding Tracts of the Heavens, in which there is a notable di- the m 
ference of Heat and Cold, or of the Efficacy of the Solar Rays: ande 
And theſe are five in number: 1ſt, One called the Torrid zu, {if hele 
which contains the whole Space lying between the two Tro- Nand ti 
picks G F and H I (Fiz. II.) ſuppoſed to be roaſted by the in. _ 
rclc 


tolerable Heat of the Sun; becauſe the Sun paſſeth to and fro 
throughout the whole Year in this Space from one Tropick 
to the other ; nor doth he ever paſs farther beyond this to the 
North or South, and therefore his Rays fall perpendicularly, or 
very near perpendicularly upon this Tract of the Earth through- 
out the whole Year. If any One would reckon this vaſt breadth 
of 47 Degrees or 505 Miles, divided into equal parts by the 


joyn*c 
rature 
only | 
thers, 
theſe 
to be 
great 
thoug 
have 
Rains 
be kn 
Reaſo 
be a 


rid Zones; and had rather call that comprehended between the 
Equator and the Tropick of Cancer, the North Torrid Zone, and 
the other ſituate between the Equator and Tropick of Capri 
corn, the South Torrid Fone ; in my Opinion he can't be thougt 
to have done it improperly. — 


5. W.thout doubt theſe will correſpond to two others, commun) 
called Frigid, whoſe Limits I deſire may likewiſe be determined to me ? 


Of theſe two Frigid Zones, one is likewiſe called the Noth, 


 compreher.ding that whole Space of Earth which is . 
within 


| Horizons. 
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within the Arctick Polar Circle; and from its Ambit to the 
Center is likewiſe found to be 232 Degrees, 35 22 Miles 
broad, as well as one of the Torrid Zones : And the other is 
called the South, included within the Antarctick Polar Circle, 
and admits of the fame Dimenſions with that other. The 
Ancients, then wanting Experience, ſuppoſed theſe two to be 
uninhabited, as well as thoſe two Torrid ones, by reaſon of 
their intolerable Cold: Becauſe the Sun, being as it were per- 
petually incarcerated between the two Tropicks, is too far 


their Vertexes, and project his Rays too obliquely on their 


6. Without doubt then, between theſe Extremes, ſome Torrid, 
the other Frigid, there lie ſome in a Mean? | 


You gueſs right: And theſe alſo aretwo in number, from 
the more temperate Degree of Heat in the one Part of the Year, 
and of Cold in the other, called the Temperate Jones; and of 


and the Arctick Polar Circle; the other the Sourh, intercepted 
between the Tropick of Capricory and the Antarctick Polar 
Circle, and they are 43 Deg. or 645 Miles broad. 


7. But did thoſe Conjectures of the Ancients, concerning theſe 
Terreſtrial Jones, afterwards agree with Experience? 


In the Temperate Zones indeed, Reaſon being immediately 
joyn'd with Experience, did together confirm ſuch a Tempe- 
rature of Cold and Heat: But ol the reſt, when Reaſon judg d 
only from ſome ſpecious Foundations, not thinking of rhoſe o- 
thers, which a long time after Experience furniſh'd ; therefore 
theſe precipitate Reaſonings, in proceſs of time, were diſcover d 


to be falſe; For Reaſon did eaſily conjecture or guels at the 


great Force or Power of the Sun in the Torrid Zones, but 
thought not of the Shortneſs of the Days, (which ought to 
have been chiefly conſidered) much leſs of the Returns of the 
Rains there at conſtant Seaſons, and other things which are to 
be known only by Experience : And after the fame manner, 
Reaſon could do no otherwiſe than conclude, that there mult 
be a great defect of Hear from the Sun in the Frigid Zones, 


occation'd 


abſent throughout the whole Year from theſe Inhabitants, and 


theſe again one is North, lying between the Tropick of Cancer 
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| occaſion'd by his too great Diſtance and Obliquity, in refped 
of the Parts of the Earth; but could not be able to ſuſpect the 
frequency of Subteranean Fires in thoſe places, whereby thy 
too great Cold by Divine Providence is ſomewhat mitigate: 
So that from this Example tis evident, that in declaring Phy. 
ſical Effects, we muſt, as near as we can, joyn Reaſon yi 


Experience. . 
8. Phat is underſtood ly the Dodecatemorias? 
Nothing elſe but what the Etymology of the Word ſignify 
zig. the 12 Signs of the Ecliptick or Zodiack, but compte 


hended within two Semicircles of Longitudes, drawn out fron 
one Pole of the Ecliptick to the oppolite one. 


9. But what uſe can there be for one and the ſame Word te hun 
ſuch a manifeſt Signification ? 
It is of uſe in this, that when we treat of the Motion 
ok the Sun, or of the Motion of the common or cord. 
nary Planets ; or, laſtly, of the Motion of new and ei 
traordinary Appearances in the Twelve Celeſtial Signs, we 
may do it more diſtinctly; viz. when we ſay, That the Sun 
paſſeth by Annual Motion out of one Sign into another, ve 
underitand it of the Linear Signs, as it were, of the Ecliptick: 
When we ſay, That a Planet is in this, or the other Sign ve 
mean the Signs of the Zodiack, which are of a conſiderable 
breadth, viz. 20 Degr. Laſtly, If we ſhould refer a Comet, 
or ſome other new Phænomenon to the Ecliptick, in what 
place ſoever of the Heavens it be, the whole Dodecatemoria's ut 
underſtood of the fame Names with the reſt. 


IO. Laſth, Mat means the Names of Celeſtial Houſes ? 


This Appellation of rhe Houſes being Aſtrological, alſo i 
ambiguous. For firſt, they did diſtribute the Twelve Signs i 
of the Zodiack among the ſeven ancient Plamets, and aſſignd 
to the Sun and Moon each of them one (to the former N, to 
the latter the neighbouring Sign S) to the remaining five, two 
a piece, called the Hoſes of the Planers. Secondly, They call 
the Celeſtial Houſes other 10 Parts of the Heavens, which com- 
prehended likewiſe 30 Degr. each, but of the Equazgr, * 
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bey call them, meeting in the Interſections of the Meridian 


the and Horizon, not in the Poles of the Ecliptick. ( See Fig. VI. 
ated: Bib. 1, 2.) 1 thought fit to mention here theſe Celeſtial 
Phy. ragt, which are uſually number'd from the Eaſtern or Riſing 
ih rlorizon downwards, and ſo on, even to the fame Horizon 


back again; becauſe they may be conſtituted and defined alſo 
þy an accurate Calculation; altho' their Uſe and Application in 
Predictions, relies upon the accuſtom'd Follies of the Aſtrolo- 
gers, as we ſhall ſec in its place. 


are . , e 


the Ecliptick (as the former) by two Semicircles of Poſitions, as 
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SECTION IL 
Of the Phyſical Diuſion of the Mid. 
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CHAT © 
Of the greater Natural Parts of the World z Le. 


the Fluids, containing the more firm and ſolid 
Parts. | 


QI. H A T do you mean by the Phyſical Parts of the Mul 
in a general. ſenſe? | 


A. A Phyſical Part of the World I call any Natural Body 
how ſmall ſoever it be in bulk; as a Mountain, e. gr. in out 
Earth, and thoſe things which are contain'd in its Bowels, a 
Metals, Viaerals, Stones, Sc. of divers forts. A Woodall, 
with its Trees, with whoſe Collection tis made up; alſo with 
the Kinds, Species, and innumerable Individuals of Animals: 
Moreover the Seas and Oceans, and which are reduced to thek, 
Rivers, Brooks, Fountains ; with all the great, ſmall, and 
leaſt Species of Animals that ſwim and live in the Water. 
Laſtly, the Subſtance of the Air which we breath in, and thok 
things which fly about in it; as the infinite forts of Fowls, &. 
And alſo the innumerable Varieties of Herbs and Plants which 
uſe to grow in the Fields. All theſe indeed are very ſmall, and 
little Portions belonging to the vaſt Extent of this World; but 
being collected into one Globe of Earth, are conſidered as One 
Mundane Body, ſeparated from other like ones, and worthy to 
be taken notice of in this Coſmical Science, ſeparately, as one 
Total or Whole; while thoſe ſmall parts of it hitherto m 

tion' d, 


5on'd, are ſuppoſed to belong to the Contemplation of Parti- 
cular Phyſicks, or Natural Philoſophy. oO 


2. The Parts therefore of the World, el ſuppoſe, or the Mundane 
Bodies, in this place are called thoſe only, which, although they con- 
tain ſmaller parts within them, yet theſe not being taken notice of, 


of the World. 


It is almoſt, as you fay, like as in other forts of things, 
g. in Politicks, Empires, Kingdoms, Principalities, Ge. are 
uſually conſidered firſt, as the more general parts of the Ob- 
et; then without deſcending to the more particular Sub-divi- 
ons. But theſe Great and Integral Bodies of the World, may 
be moſt generally diſtinguiſh'd into two Claſſes ; one of 
which are called, for diſtinction fake, Containing Parts; as the 
Sea contains the Fiſhes, and the Air the Fowls 3 the other con- 


reſpect of the Air. Le 
3. What are then theſo Containing Parts of the World ? 


They are thoſe vaſtReceptacles of other ſmaller,but yet total 
Parts, which if conſider d collectively, are called by one ſin- 
gular Name Heaven, viz. according to the vulgar Opinion; 


; % ot all the more collect and condenſate Mundane Bodies, in 

lo, ¶ which they are contain'd, as the Fiſh in the Seas: But if they 

vi are conſider d ſeverally, they are called by the plural name 

as: Heavens, as diſtin& parts; but every one of theſe alſo are vaſt 

xk, enough; one of which affords a peculiar and ſeparate place to 

and this, another to another, or ſeveral other Bodies. 

ner, 

hob 4. We may therefore eafily gueſi what Mundane Bodies you call 

Ge. WE Contained ones. 

hich Viz. Thoſe innumerable Mundane Globes, which are diſ- 

and Bi verſed within thoſe expanded Spaces of the Heavens, as the 

8 Earth, Sun, Moon, Saturn, Jupiter, the fix'd Stars of all 
ne 


Magnitudes, &c. Of both which, both Containing and Con- 
tained Bodies of the World, hitherto deſcrib'd in ſome fort, 
and more generally, we ſhall now remark ſome things more 
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are conſider d only as Totals, and from hence are called Total Parts 


bin d, as the Fiſh, in reſpect of the Seas; and the Fowls, in 


by which 1s conceived one common Receptacle and vaſt Space 


gen, ſpecially ; and firſt of the Containing Parts, CHAP. 


_— 


— I__— PP 
1 — = — 
— 
= 


” 
— 222 30 12 | _— = - * * - _- — 
=. — . SY = cm Sx xc — — —_— " rr. x rr 2 A: 2 ö 8 I; — 
* FI —S _ A IR — - IE = "== === —— — _- — ' 
3 8 5 5 8 r * — — —_———— — <= — — — . — ©. ra fi + — Ez — — Tat, —_————— — 
I, oh - E : 2 * — F 6 ge AUCIC ES 0 FO — fa <>: — — = x 73 — — — + — i» ” 3 Ie . . — - — "+ — 
rene — 7 . II ES * a 3 . rr p n * I ED”. ow os... — — - 4 . — k 11 
i . — 2 Ee = - z — — 
2 * - —_— — — — - < 


— witty = Crete ens 
2 Sr 
— — — 2 3 ZZ an 


2 
— — ww 
— 


— ZZ oe i 


1 
© Ls 


; 


"IX 


—— 


_ 
7 — 
R 


* — — 
0 — 
= * 3 = "us he ne 
_ = as 2 . — — 
_ I - 
- v a - $ = _ 
- S_ 3 


Bonus = ———— —„ 
2 — — 
. — — be 
7 . 
— 
7 p 
$43 — 4 — 


. 4 
| 


55 7 1 
wt} y 
2 
1 bt 
41 = 77 
E 
4' 1 ; Ky 
' i IM 
ial 
= 
'".F 
3 1 2 
"iN 
_ 
* * 
 $*, JJ 
* 10 F 
My 
6. 
. 
T- : 
08 
15 F; 
4 
15 
* 


t 
1 
U t 
1 
! 
1. 
bil! 
+ 
+ - 4 J 
we 
34.8 
e 
© 1 5 * 
80 2 
+ 
4 


t : ? 
HA ( . 
71 1 
1 q 
TE 
* aA 1 
4.52 
3 * 
- 6 V AJ 
- 3% 
A. 1 
1 5 : 
n 
43 8 
e 
18 $14, Mey 
OY b 
Wer . 
7 7. BY P 
4 BI&3% 
7 * 7 
1355 5 54 9 
n 
l 
LE s 40 | 
U * OR 
} 1 15 
17 f * ' 
41 2 
n * 
at * %: 1 » 
Pa. * 
1 ; 
e 
* 4 . 
7 1 r | 
4 +" BJ 
* | 
oy bt, 
5 140 
* 4 * 
4 40457 
i, +,*+ YEH 
. 7 
$184. 
N 1 
„ 
f 4 
08 17 x 1 
. 
„ 
1 I 4 
N 
7 
f 
„ 1 5 
\ 4 / 
1 5 1 ©r 1 
þ — 
1 * 1 
i Fi bs 7 £ 
9 In ; 
= 
. 1 
>, 
WY. a3) 
Us of 
480 3 4 
<] 7 F 
. 
5 17 
1 
1 
+ L848 
* 1 5 
I 9 
Wh. 
$ 3 4] 4 
* 191 1 ' 2 
4 
15 i [ . 
Ae 148 
4 ' 
[1 7 
'+ FL 
hy IT |; 
1 o 
+: 385 
YE! 1 
{ 4 Af 
' 38 | 
TH * 
[ ; ' 
4: T4 
f 1 : 
V 4 „ 
, 7 1 
4 10 1 q 
I 
a» , 


414 Spherical ASTRONOMY. 


„ 2 


— — * * — — — — —— | — 
H 


Of the G reat Containing Bodies of the World, » of 
| Ihe Heavens. | 


1. y y HAT # the Nature and Subſtance of the Heaven: : 


The Subſtance of the Heavens formerly, for the ſpace d 
two Thouſand Years, was ſuppoſed to be hard, ſolid. lik 
Glaſs or Chryſtal; but in the laſt Age before this, Tb wy 


the firſt who began to ſuſpect it to be fluid, and more (ut 


and thin than the Air itſelf, Afterwards there were ſome vdo 
believed it to be without all Matter, and a meer Vaeum it 
Void; being induced chiefly by this Argument, That the Me- 
tion of the Body moving in them for ſo many Ages, from the 
Creation of the World, is found to have ſuffer d no Retady 
tion or Diminution : Which they ſupppoſed muſt othervięe d 
neceſſity happen; ſince no Matter, how ſubtil ſoever it be, i 
deſtitute of all reſiſtance. 


2. But what were theſe comvincing Arguments, by which Ty 
was conſtrained to forſake that ſo long approved of and ancient Of 


mon 0 


The firſt was that taken from the free Tranſit or Paſig 


of the Comets through the Heavens. For ſince he wasalrer 


dy convinced by plain Arguments, that Comets were not gf 
nerated and moved in the Air, but in the Heavens; and thi 
moſt of them wander'd above the Moon, and ſometimes wet 
carried higher, ſometimes deſcending lower through great | 
ſtances (which is abundantly demonſtrated by the Variation 


che Parallaxes) he might readily conclude, That the Matter 


which the Heavens were compoſed, could not poſſibly be ſold 
and hard, ſeeing that then this Paſſage could not be grant 
to the Comets through it, except he had rather ridiculoul 


feigned, with 4rriaga, that the Chryſtalline Heavens 2 


ſev 
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yeral places perforated with Holes, through which they might 
aſs and creep out at. | | 


3. Had he alſo another Argument reach, « a ſecond ? 


He had ſo ; and this was taken from the Planet Mrs; 
vbich formerly, being but ſparingly and negligently obſery'd, 
vas fuppoſed to keep about the ſame diſtance from the Earth, 
nd above the Sun: But ſince it has been obſerved ſometimes 
o appear fo little, that it ſcarce equals a Star of the ſecond 
agnitude, ſometimes ſo great, that it ſeems to exceed in 
agnitude Venw itſelf in Perigeo, From whence he could infer 


an the Sun; in the other Caſe, that it deſcended below it ; 
Ind therefore that it broke through the whole Orb of the 
zun: Which could not poſſibly be done, if the Solar Orb con- 
ed of ſolid Glaſs or Chryſtal. 


| 4. Do there yet remain a third alſo, or a fourth ? | 


There are yet ſeveral others given, which are to be ſeen in 
imageſt. Tom. I. p. 242. & ſeq. of Ricciolus of Allegra, from 


om the various Refraction of the Solar Rays, and of the reſt 
f the Stars, which would be made in the Superhicies of ſo- 
nany Epicycles and Excentrick Orbs, as well Convex as Con- 


[160 ave, wonderful Colours of Rainbows would be ſeen in the 
ky, and the Figures of the Stars, and their mutual Diſtances 


rom one another, as alſo their true Poſition would be wonder- 
ully alter d: Whereas, on the contrary, nothing of theſe hath 
ver yet been obſerv'd, except by one Refraction only of thoſe 
Rays made in the denſer Sphere of the Air. | 


ot ge 
wh F. 1. Tranſparency of the Heavens nevertbeleſ remains ſtill un- 
S VC BE ubted in both Hypotheſes, as well in that which ſuppoſeth them te be 
25 id, as the other, which makes them fluid? 
l | = | 
allet You fay right; but yet this Tranſparency of the Heavens 


more apparent in the Hypotheſis of Fluidity. For, how 
great ſoever the Pellucidity of the Glaſs or Chryſtal may be 
eign d to be, yet by reaſon of their Firmneſs, there may be 
onceiv'd innumerable ſolid Interſtices between the Pores 
8 tranſmitting 


jo other, than that in the firſt Caſe it was ordinarily higher 


yrhich we ſhall yet urge this from Bulialdus and Dcbho, That 


by — 
N ——ã — — 
— 
— — — 
— — = 
Pay — > — 


cannot conceive a Fluid otherwiſe, than a Congeries of bo 


Water, but may be proved to be infinitely tranſparent. 
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tranſmitting the Rays of Light, which tranſmit not the Lig., 
but reflect it back again: From which copious Retroflexion of 
the Rays, Bullialdus, and other Learned Men, have forn'4 
new Argument againſt the Solidity of the Orbs; Vz. That i 
the Night-time, when the Sun is below the Horizon in th 
Lower Hemiſphere, yet it emits its Rays to our Upper Hy, 
vens ; Whence there would neceſſarily follow from their cop. 
ous Reflexion, ſuch a Reſplendency, that we ſhould never hay 
a dark Night. | 


6. Was not the ſame Abſardity to be feared, from ſuppoſing t 
Heavens to be a Fluid ? | 


So it ſhould ſeem, if the Matter or Vehicle of Light be can 
ceived diſtinct from the Fluid itſelf of the Heavens. Por he 


and incoherent Particles; through whoſe Interſtices, or Pore, 
the Rays of Light indeed may paſs, but falling on the (oil 
particles, are reflected back again. But if we ſuppoſe the 
Vehicle of Light to be the moſt ſubtil Subſtance itſelf of the 
Heavens, or Etherial minute points propell'd or driven for- 
wards by the Sun in Right Lines; ſince there is no other Mat 
ter in the Heavens, againſt which this may afterwards ſtrike 
there can be no Reflexion at all feared from thence ; but the 
Rays of the Sun being emited from the Lower Hemiſphere up 
wards, would be infinitely produced or extended forward, 
except where they fall againſt the Denſe and Opake Bodies d 
the Planets, from which they are retorted back, and cotnpelll 
to effect a ſort of Brightneſs or Reſplendency of them in ar 
Eye: So that by this means the Heavens, as far as they ar 
contradiſtinguiſhd by the Stars, not only may be conceiv'd u 
be as much more pellucid than our Orb, as the Air is th 


7. Since the vaſineſi of the Heavens, even at the firſt view, i 
very great, can its Magnitude be ſomehow defined ? 


Yes, according to Tycho's Hypotheſis ; who placeth the ei 
treme Limits of the Heavens or World there, where the oil: 
moſt of all the Stars, conſpicuous to our naked Sight, {cen 


to be faſten d, the largeneſs of the Heavens is able to contii 
h A | - of 


—— , 
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oh. BW our Earth (which in itſelf is an immenſe Body) 2,744.0009- 
n of Wl 00000 times; but according to other Hypotheſes, eſpecially 
4: Wi the Copernican, much more: For, whereas Tzcho made the 
n Diſtance of the fix d Stars from the Earth to be bat 14000 
n the Semidiameters of the Earth; Recciolus made it at leaſt 100000 
fle Semidiameters of the Earth: Of the Copernicans Antonius Ma- 


From whence any One may judge of the Ambit of the whole 
Celeſtial Sphere, and of the reſt of its Dimenſions, that dotli 
but know Archimedes's Proportion of the Diameter to the Pe- 
riphery, (as 7 to 22) and the reſt of his Proportions. - 


Of the Total Contained Bodies of the N orld, or of 
the Stars. 


Ms 
— 


as I percerve ? 


| Ido fo and they are called Contained Bodies for this res“ 


e ron, becauſe they are contain d within the Fluid Heavens men- 
aach ion d above, as the Fiſh in the Seas, and Fow'ls in the Air; 
lies a ot excluding our Earth : For whether any One had rather, 
mpelſ ith the Copernicans, number it among the Stars; he muſt 
in a Afallow it to be placed equally with the reſt of the Stars among 
be Inhabitants and Contain' d Bodies of the Heavens; of 
0 7 yhether he will not dignify it with the name of a Star, but 
s 


onſider it rather as the Univerſal Obſervatory of the Stars 


N which are to be contemplated ; neither can it by this means be 

ew, i cluded from the Heavens, but rather is conſider d to be placd 
n the Middle or Center of them. | 

the e II. The innumerable multi eude therefore of the Start, is without 

1c out-oube diſtributed into ſeveral Claſſes, or ſeveral Kinds or Sorts ? 


This their Multitude almoſt requires, but their Variety calls 
or it moſt; Hence, 1ſt, they are generally diſtinguiſh d into 
. D d Perpetun i 


ria de Rheita, 20000000, Lansbergius above 40000000, Sec. 


I, N 7 the Contained Mundave Bodies then you mean the Starry, 
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one jot nearer one to the other: But now ſince we are neceſ- 


other wiſe explicated) are ſtill called fixed ones, although they 
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Perpetual, which have appear'd in the Heavens in every Age; 8. 
And Temporary ones, which are either extraordinarily, and cre. 4 
ated by the Divine Power only at a certain time, or are pro. Wil 
duced naturally, and are conſpicuous, and after ſome Intel or 
of Time vanith again: Of which ſort are, e. gr. Comes and are 
other new Stars, ſo called by way of Eminency x, dF 5 

me 


3. Which # the Second Diſt inftion of the Stars ? 


That whereby the common and perpetual Stars are diſty: 
guiſh'd into Fixed, and Erratic or Planets : The former o 
which were anciently ſo call'd, as being faſten d as it were, be- 
cauſe they were ſuppoſed to be fx d to one ſolid eighth Or, 
as the Nails are faſten'd to a Wheel, and to be whirl'd round 
together with the common Orb, ſo that they could not cone 


tated to change theſe ſolid Orbs into fluid ones, from that fix 
diſtance which they keep among themſelves (but which is now 


are no longer compared with Nails faſten'd to a Wheel, bu 
to Fiſh pendulous as it were in the Fluid. 


4. But how # it that the Stars keep ſuch a fix d Poſition, ſun tore 


that the Heavens are fo fluid ? 55 | 70 
Of this we ſhall ſpeak more at large hereafter; but now ve i be 
only hint in a word, That the fixed Stars can no longer be Fi 


conceiv'd as formerly, to be placed in the Periphery of on {iſnake; 
common Vortex, in whoſe Fluidity ſuch a firmneſs of placs num 
can ſcarcely be ſuppoſed ; but rather, that every fixed Star v Saga, 
placed in the Center of a particular Fluid Orb, out of wi After 
none of them can ever paſs, by reaſon of the perpetual Gyr Parts 


tion of the Orb. Coun 
5. But which are thoſe Stars called Erraticks ? aeg 


They are, in compariſon of the fixed Stars, but very fen a tho 
diz · ſeven only being anciently obſerv'd, viz. (, L, V, C, 1% not * 
together with O, according to the Tychonean Hypoithels; 
every one of which are ſo moved ordinarily under the Spin their 
of the fixed Stars from Weſt to Faſt, ſome more, ſome leb them 


every Day; fo that they not only come nearer from ſome — Stars 
. | ; | tal 


- 
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ige; Stars to others directly (and ſometimes alſo back again) but 
ce. alſo variouſly change their Poſition among themſelves, and fo 
pro- ſeem as it were to wander, for this very reaſon called Erratichs 
erval or Planets: To which in this Age, by the help of Teleſcopes, 
and care added nine other much leſſer Planets, which are not viſible 

I”, to the naked Eye, five about B, and four about /; of which 

more ſhall be ſaid in the Particular or Theorical Part. 
TOE 6. But without doubt the vaſt number of the fixed Stars # fur ther 
10s „ ai fr 

er 0 ſab- divided e 1 . | 

„be- It is juſt ſo: Far indeed there are two ways of dividing or 

On, i diſtinguiſhing the fixed Stars: One of which is the Collection 

ound i of ſeveral together into one Figure or Image, made or invented 

cone for Memory's fake ; which Figures are called Conſtellations and 

cel» BW 4/feri/ms, I ſt, being thus feigned and invented by Poets and 


Vulgar Men formerly, and indeed ſometimes very incongru- 
jouſly ; but among other Uſes having particularly this, that by 
this means, in taking the Number of Stars in every Image or 
Conſtellation more eaſily apart, afterwards their Univerſal 
Number may be found, by the collection or addition of the 
foregoing Particulars. | | 7 


7. How great then bath the Number of the fixed Stars been found 
to be © 1 ä | 


Fit, The Number of thaſe which were conſpicuous to the 
naked Eye, in theſe European Parts of the Earth, were not 


places number d more than 1022, altho according to the various 
car i {MSagacity and Sharpneſs of the Eyes, ſome ſee more than others; 
which After ward, when the Europeans had fail'd into more remote 
Gytt Parts of the Earth, eſpecially into the Eaſtern and Southern 


Countries, they diſcover d about 500 Stars more, which were 
never ſeen by us before, becguſe they could never appear above 
our Horizon; ſo that now they were number'd to aboye half 
: thouſand more. Thirdly, To this Number yet there come 
not a few, which lie between the ordinary Conſtellations or 


ches; Aeriſmms, which they could not conveniently include within 

S phereV their neighbouring Conſtellations, and therefore they adjoymd 

e leb them to the reſt, under the name of diſperſed or diſſeminared 

* Stars. Fourthly, Alſo by the help of Tubes a vaſt number of 
tall | 
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leſſer Shars hath been diſcoverꝰd up and down within and with- 
out the Limits of the Images or Conſtellations ; ſo that nowg 
laſt it may truly and rightly be faid, that there are innumera. 
ble diſſeminated Stars to be found in the Heavens; as ſhall be 


more particularly deduced after a ſort in its place. 


8. Hommany ſuch-like Conſtellations ( or Colle1on of Sta tears ins 
certain Claſſes) are there in the Heavens? 


Their Number among the Ancients and Moderns is not ot the 
ſame ; and whereas formerly there were ſcarcely number'd 4h 
44, 45, Sc. Among the Moderns John Bayerus numbers in 
his Uranometry 48, Ptolomaick, and 12 of the Modern Pilots 
or Marines; John Keplar in Tab. Rhudolphin. ſtell. p. 105, & 
ſeq. enumerates 62; viz. 23 North, 1 2 Zodiacal, 15 South, 


and 12 new ones full South, never appearing any-where | in 


our Temperate Zone. 


The Twenty three North Conſtellations are, 
1 The Leſſer Bear or Cynoſara. 


2 The Great Bear or Helice. 


3 Draco. 


4 Cepheus. 

5 Bootes or Arfoplylax. 
6 Corona Borea. 

7 Hercules. 

8 Lyra or Vultur Cadens, 
9 Olor or Cygnus- 

10 Caſſiopeia. 


II Poꝛrſeus. 
12 Auriga or Erichthonius 


| The Twelve Jodiacals. 
1 Aries. 7 Libra. 
2 Jaurus, 8 Scorpio. 
3 Gemini. | 9 Sagittarius. 
4 Cancer. 4110 apricorn. 
5 Leo. j Il Aquarius. 


6 Virgo. 


19 Equuleus or Equiniculus. 


13 Ophiuchus or Serpentariu, 
I 4 Serpens Ophiuchi. 

15 Sagitta or Telum. 

16 Aquila or Vultur Volan 
17 Antinous. | 

18 Delpbinus. 


20 Pegaſus or Equus Alatus, 


| 12 Piſces. 


21 Andromeda, 


23 Coma Berenices. 


| 22 The Triangle or Deum 


iu. 


eltatn 


1 Crus. 


1 Cete or Balæna. 

2 Orion. 

3 Eridanus. 

4 Lepus. 

5 Canit Major. 

6 Canis Minor or Procyon. 
7 Argonavis, 

8 Hyar as 


* 


2 Phoenix, | "] 
3 Indus. 
4 Pavo. | 
5 pus or Avis Indica. 
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| The Fifteen Southern, | | 


9 Crater. 
10 Corvus. 
11 Centaurus or Chiran. 
12 Lupus. 
13 Ara. 

14 Corona Mer idionalis. 
| 15 Piſcis Notius. 


The Twelve moſt Southern Conſtellations. 


7 Cameleon, | 

8 Triangulum Auſtrinum. 

9 Piſcis Volans or Paſſer. 
10 Dorado or Xiphias. 
Is Toucan or Anſer Americanus. 


6 Apis or Muſca. 2 


or Harſdorffius s, &c. 


1 The Bulls Eye. | 

2 Cor Leonis. 

3 Cauda Leons, 

4 Spica Virginis. 

5 Cor Scorpii. | | 

6 Lucida Lyra. | 

7 Ardcturus. | | 
Capella. | 

D d 


12 Harus. 


All which Conſtellations the Young Student ought to render 
familiar to himſelf, by having a Tutor to inſtruct him; 

Iſt, By inſpecting the Celeſtial Globe, or Bayerus's Charts, 
And afterwards by viewing the 
Heavens, and comparing them with theſe. 


9. So then the Stars are divided by Flocks or Companies; are they © 
not alſo diſtinguiſh'd particularly, or | 


one by one? 


They are alſo diſtinguiſh'd according to the various Degrees 
of their apparent Magnitude; fo that but ſome few, in num- 
ber 15, are called thoſe of the firſt Magnitude, Viz. 


9 Pes Orionis. 
10 Sirius. 
11 Fomabant 
12 Cor Maræ. 
13 Canabus in Argo Navi. 
14 Acarnar in Eridano. | 
I 5 The chief Star of the Cen- 
taur in his Fore- foot. 


3 of 
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Ol the Second Magnitude, Bayerus reckons up 633 of the Thy; 
196; of the Fourth 415; of the Fifth 348; of the Sixth 341; 
Laſtly, of the Nebulous ones 3; but with other Authors they 
are number'd otherwiſe : And thoſe of the Firſt Magnitude are 
eſtimated according to Behos Hypotheſis, which is the leaſt, 
68 times greater than the Earth; of the Second 28 times; df 
the Third 11 times; of the Furth 6 times greater than the 
Globe of the Earth; thoſe of the Fifth magnitude equal to it; 

Laſtly, thoſe of the Sixth leſs than it. 


10. Ir there any certainty in this Eftimation ? 


| Scarce any probability; for it ſuppoſeth very, near the ſam 
diſtance of the fixed Stars, as was ſuppoſed in the ancient Hj. 
pothelis, in which they were all imagined to be faſten'd to obe 
Orb; and from hence alſo he concludeth, That thoſe which 
appear largeſt are the greateſt ; whereas ir is much more pro- 
bable, that ſome are a great deal nearer then others, or farther 
off; and that thoſe which are ſaid to be of the Firſt magnitut, 
are not really greater, but only nearer to the Eye: Whichis 
abundanily conbrm'd by Teleſcopes; which the greater and 
better they are, the more fixed Stars they diſcover in the Hes 
vens, but appearing leſs gradually, fo that without doubt they 
are further immerſed in the Immenſity of the Heavens. 


3 . After ehis manner then, to theſe ſix different Magnitude my 
be added ſeveral others ? | | 


Doubtleſs : For theſe ſix differences of Magnitudes were 
| _ obfervd and conſtituted in Stars apparent only to the naked Ehe, 
before the Invention and Uſe of Tubes; But now above 20 
differences of Magnitudes have been diſcern'd in that vaſt Num- 
ber of Stars of late obſerv'd through Teleſcopes, which never 
Man ſaw before; For, e. g. in one Nebulous Star of S, which 
is ſcarcely diſcernable with the bore Eye, by the help of Te. © 
leſcopes we can diſcover 40, 5o, and more ( according to tht | 
goodneſs of the Teleſcope) of diſtinct Magnitudes ; and in tht 
Pleiades { which preſent diſtinctly to the naked Sight only 6, 
formerly 7) may be ſeen above half a Hundred: In the = 
RB | | Þ 


/ 
* 


beautiful Conſtellation of Orion (to which otherwiſe our un- 
arm d Sight adjudgeth ſcarce 49 Stars) there are above 900: 
Laſtly, In the Milky-way (i. e. in that white Tract which di- 
vides the Sphere of the World as it were into Hemiſpheres) 
may be ſeen through Tubes a multitude of ſmall Stars, in 
ſome places more diſtinct, in others more confuſed. 
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Ner III 


07 be various G Aﬀedtions jou Pla 
Nomenas of : the Mundane Bodies. 


R 


—_—_—_— 


— — 
. 


CHAP. 4 


07 he Common Phenomend s of Mandane Balu, 
which conſiſt in their various Situation or Pla, 


. ceiaber abſolute, or in reſpect of other * 


W H 4 T mean: 4 Nane Common Affediuu or 


Phenomend's ? 


Alo. Since all Mungane Bodies have ſome proper Aci- 
dents or ſingular Conditions which are not found in all the ref, 
or at leaſt in moſt of them, (as, e. g. the Ring about Saum i 
proper to this Star only, ſo that the like hath never yet been 

obſerv d about any other in the whole Univerſe:) This i 
hinted by this form of ſpeaking ; by Which, being about w 
treat in this Sec. III. of the Common Affection of the Stars « 
Mundane Bodies, we ſay, That ſuch particular Phaznoment'y 
or which are to be found but in few Bodies, belong to the 
Special or Particular Part of 4ſ?ronomy-; but that here in thi 
General Parr, thoſe are only conſider'd, which either are found 
jn all, as well Fix'd as RR *in al in molt of the 
Stars. 


ho Which are the c bief forts of Rais, common to Mundan 
Bodies ? 


There are two forts of them eſpecially conſiderable in Ar- 
 yory, the Site, and Murarion of their Situation or Mute; = 
T1. | . of 


* 
7 
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of which are ſub-divided alſo into different Species or Sorts. 

3: Which ane the different 
the Mundane Bodies d | | $a 

iſt, May be conſider'd the Situation of Mundane Bodies 
univerſally and together, which we uſually call the Theme 
or Horoſcope of the Heavens. 2dly, the Site of every one of 
them conſider d apart: And, 3dly, their Ahſolure Poſition, 
which is attributed to a Body or Star, without reſpe& to o- 
thers, and is called its Place: And here, 4thly, may be con · 
ſider d its Phyſical, or 5thly, Opeical Site; which latter they 
alſo diſtinguiſh into their True and Apparent Place. 6thly, There 
is another Poſition alſo of a Star, call'd irs Nſßective Poſition, 
which it hath in reſpect of another Star or Body, or alſo of 
ſome remarkable point in the Heavens: Under which is con- 
rained generally (7thly) the Diatice of one from another, and 
this is ($thly) either Righs, or (gthly) Spherical. Which lat- 
ter, if it is changeable and between two Planets (1 >thly) is 
metaphorically called an 4fe& ; of which Aſpects we ſhall treat 
rather in the Particular Part of Aſtronomy. Laſtly, If the po- 
ſition of any Star be referr*d to thoſe various Circles which we 


77. 5 | 
orts. or Varieties in the Situation of 


Acc. i have deſcrib d in Chap. II. of ect. I. it undergoes various De- 
ref, WI nominations, which have their Uſe in Aſtronomy, aud are now 
vn is i fo be explained farther, together with the preceding ones. 

* 4. What bs the abſolute Phyſical, or Natural Place of any. Star 3 
it to 'That part of the Celeſtial Air with which a Star or Celeſtial 


rs t Body is immediately ſurrounded : Which place cometh chiefly 
ena under our Conſideration, when we diſcourſe of the greater or 
o the i leſſer Diſtance of the Stars. S0, e. g. the Phyſical place of the 
a tha il Moon is in e (ig. VII.) 5 e 


F. Bus what do you mean by the Optical Place of « drr? 
So we call a point conceiv'd in the extreme Surface of the 
Mundane Sphere, to which our Sight paſſeth in a ſtreight Line 


through the Center of a Star ; .and- this is called either the 
true Optical place, when this Line is conceived to be drawn from 


Afi the Center of the Earth through the Center of the Star, the 
boch Eye being as it were placed within the Middle of the - Earth, 
'Y Ha | | | as 
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as is, e. g. the point din the ſame Fig. VII. Or it js called the 
apparent Optical place, where the Eye refers a Star, beholdi 
it from the ſurface of the Earth; v. g. from b in e, and from 
» in o of the ſame Fig. | e eee 


6. What Tſe hath this Difference of the. Optical places ? bub 
not this a peculiar Name in A „„ xe os 
Tis called by the Greek word Paralax, i. e. The Vari, 
tion of the Aſpect, a Name given to it long ſince; which i 
nothing elſe than the diſtance. of two places, whether one be 
true and the other apparent, (as d and e in the ſame Eg.) e 
both of them apparent, (as e and o) meaſured by the Degrees 
and Minutes of a great Circle. Its chief Uſe is in eſtimating 
the Diltances of ſeveral Stars from our Earth; That, where. 
as they ſeem to the Senſe to be equally diſtant from us, vet or 
Reaſon by the help of this moſt noble Aſſiſtance, can at leaſt be 
able to know generally, what Stars are nearer to the Earth, and 
What are farther from it. oo 8 
7. But hom is this Eſtimation made? 


This may be clearly ſhown by a delightful: Experiment; 
e. g. If One hold any Finger of the Right Hand before hi 
Eyes, about the middle between them, and keeping. it ſteady, 
looks on it ſometimes with his Right Eye (in the. mean time 
the Left being ſhut ; ) ſometimes with his Left Eye, (the mean 
while the Right being ſhut; ) and alſo minds on what part of 
the oppoſite Wall both the Levels or Aims are terminated, he 
will evidently find, that the farther the Finger is remoyed from 
his Eyes, ſo much the nearer. will thoſe two Optical places of 
the Finger on the Wall be to one another: Which thing may 
be obſerv'd in a more merry Example; If any One looks on 
the Tip of his Noſe ſometimes with his Right Eye, ſometimes 
with his Left, the leſſer the diſtance of the two Optical places 
is, the longer he will conclude his Noſe to be; and the greater 
the diſtance, the ſhorter his Noſe will ſeem to be. 


( 8. Apply this now for the eftimating of P aralaxes. | 


The Application of this ſo ſportful a Principle is very eiſſ. 


and yet very profitable; Viz. If, v. g. from two places * 4 


Syhericd ASTRONOMY. 427 
arch h and\nat a great diſtance from each other (as from two 


Eyes) ſatne Phænomenon c (Rx. VII.) were obſerv'd at the 
me time by two Spectators, hy appointment, or accidental - 
ſy; andi it were accurately meaſured how far diſtant it were 
from ſome near fix d Star; from the diſtance of thoſe different 
Optical places, eaſy to be. computed, may be had the Paral- 
lax of the aforeſaid Phænomenon; which if it be leſs than the 
parallax of another Phænomenon, obſerv'd after the fame man- 


ner at another time, we may evidently conclude, that this 


latter Phznometon is nearer to the Earth than the former, 
and that it is in a lower place in the Heavens: By which means 
Ticho Brache found that moſt Comets obferv'd in his Age, 


were above the Moon in the Heavens (and not at all in the 


armoſpbers) 


7 . 


| 9. E then we may eſtimate what Stars have a greater diſtance 
than others ; But c an we, not from the ſame Principle be able to com» 
pute how great the Abſolute Diſtance of any one of them is from the 
Earth ? | „„ | 


There is indeed no want of Aſtronomical Rules neceſſary 


for the performance of this, but the wiſh'd for Application of 


theſe Rules is very often defeQtive : Vi The Parallax it felf, 
mention d a little before, being obſerv'd after ſome more ac- 
curate manner, of which there are ſeveral, (For that Method 
which we gave in the preceding Queftron, by reaſon of its ſim- 
plicity was accommodated to the Capacity of the Young Stu- 
dents) is that Ladder by which we aſcend into the Heavens to 
meaſure the Diſtances of the Bodies difperſed therein. For 
the Parallax of any Star, e. g. the Moon being known, eicher 
its Horizontal one in x (Fg. VIII.) or of Altitude in ; we 
have in the former Caſe the Triangle a+ x, in which the 
Angle at & is a Right one, the Parallactick Angle b x a is 
given by the Suppolition, and conſequently alſo the third An- 


ple b a x is known; moreover, alſo one {ide a ö, being the 


Semidiameter of the Earth, is known. From theſe D424 
therefore the greateſt {ide of the Triangle a x, 3: e. the diſtance 
of the Star from the Center of the Earth = may be found Tri- 
gonometrically. Likewiſe in the other Caſe, the diitance of the 
Star e from the Vertex g, being meaſured by ſome Aſtrono- 
| mica] 
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mical Inſtrument, there is given in the Triangle 4 b e the An. 
gle c b a, the Complement of that Diſtance to two Right one:; 
alſo the Parallactick Angle a cb, and conſequently alſo the 
third, and moreover the Side 4 b : Which being given, the 
Diſtance of the Star e from the Center of the Earth «, Nay 
again be found by the Trigonometrical Calculation. 
10. This Parallax then, as far as I ſee, exhibits the Stars jiy 
| ated in a lower place than they really are; and ſs much the more, þ 
bow much the nearer they are to the Horizon: Is there not anti 
Principle to be met with in Aſtronomy, by vertue of which the $1a; 
are preſented in a quite contrary place ? | 
There is indeed a Principle contrary in Effect to the Par. 
lax ; iz. which offers the thing to be ſeen in a higher pl 
than it really is; which bath already been explain d in Optic, 
_ and is called Refraction; by vertue of which any Celeſtial Þv 
dy (e. g. i, Fig. IX.) which is in the Horizon, or below the 
Horizon, will be ſeen elevated above the Horizon in h; 1 
becauſe the Ray 3 / aſcending obliquely in our Air, and which, 
if this were nor preſent, would be carried beyond our Eyein 
5, now falling from the Æther, as out of a more ſubtil Meds 
um into our Air, which is a more denſe one, in its Entrance / 
is refracted towards b, and ſo gives occaſion to the Soul, ac- 
cording to the Principles of the Opricks, of judging the place 
of the Body i to be higher in h, as though the Ray i b came 
from that place. | 


11. After this manner then we ſee no Star in its true and gem - 

__ „ | 
If, as much as the Parallax depreſſeth the true place, { 
much on the contrary the RefraCtion raiſed it, then one Error 
would happily compenſate the other; but now, ſeeing that 
ſuch an equality between theſe two ſorts of Optical Deceptions 
is not to be found, eſpecially by reaſon of the varying Denſity 
of the Air, both in divers places, and alſo in the fame place at 
different times, which neceſſarily induceth a variety of Re- 
fraction; therefore theſe contrary Deceptions do grievioully 
puzzle the Aſtronomers in determining the true places of the 
Stars: Although the Digreſſion from the Truth is n 
» * s — 
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che leis, the higher the Stars are above the Horizon; fo that 
at the height of above 45 Deg. both Deceptions begin to be in- 
ſenſible, | | | "2 


12. Vi have ſeen the" way of determining the Direct Diſtances 
of the Stars from the Earth, by help of the Parallax ; can the Righe 
Diſtances alſo between the Stars themſelves be defined ? | 


Yes indeed, and by the help of their circular Diſtances, or 
Angles, intercepted between two Right Lines drawn from 
the ſame place of the Earth to the Phyſical places of the two 
Stars; viz. if- through the Center of the I e, v. g. (Fig. X.) 
and the middle Point of its Neighbour #, Lines be drawn 
from the Center of the Earth a, they will deſign in the out- 
moſt Surface of the Heavens their two Optical places: The 
circular or ſpherical Diſtance of theſe is the Arch 4 e, inter- 
cepted between the two Optical places; which meaſureth the 
Angled a e, to be taken by ſome Aſtronomical Inſtrument. 
If therefore the two Right Diſtances of both Bodies from the 
Center of the Earth, 4c and 4 b were found, according to 
Queſt. 9. the tranſverſe Diſtance þ e, between the two Phy- 
ſical places of the given Stars, might alſo be eaſily de» 
fined by the help of the Triangle a b c, in which are given 
the two Legs ab and ac, together with the intercepted 
Angle cab; as is plain to thoſe skill d in Trigowomerry, 
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the Arch bc of a great Cirele (which from thence Is called the 
Circle of Declinations) paſſing through the Poles of the Woll 
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which conſiſt 2 their Sit e or P oſitian 0 certas 
Circles of the Mundane. Sphere. 
1 : A 5 : ; 5 Fi 4 7 4, 1 | ? 25 TY (7 [ 
1. C1 HE 7 me, in their Order, theſe Poſtriqus of the Stars, a 
Fern d to the chief Circles of a Spheres, © 
The firſt is their Poſition in reſpect to the Equator, whit 
we call the Declination of a Star, (and in the Terreſtrial Sphet, 
the Latitude of a Place) which is the Diſtance of a Star, d 
Celeſtial Point, from the Equator c i, (Fg. XI.) meafuredlp 


and the given Point e, intercepted between the Equator and the 
given Point: And it is either North, as & e, or Sotth,' asf, 
But after what manner the Deelination of any Star or Polt 


may be determined by 'Trigonometrical Calculation, this mul 


be taught by Spherical Trigonomerry ; which ſinoe it ſeems to er- 


ceed the Capacity of the Young Student, it was not deliverd 
in Vols I. of this Macheſi: Fuvenilis, and therefore the Praftice 
of it can neither be made uſe of here, nor in the following 


Parts. However for the Declinations of every Degree in the 
 Ecliptick, there is a particular Table of Declinations every: 


where to be met with; (v. g. in Serauchim's Tab. p. 275: 
mark'd at the Bottom; ) in which baving found the gi. 
ven Sign Seer one of theſe, T, S, I, and =, m, &) 
in the Front of the Table, and the given Degree in the Left 
Margent, number d from the Top downwards, you will find 
on the Right Hand in the Area under the given Sign, and o- 
ver againſt the given Degree, the Declination ſought ; but i 
the given Sign be one of theſe (S, N, TR, VS, , X ; )hav- 
ing ſought it in the Bottom of the Table; and the given De- 
gree in the Right Hand Margent being number'd * 
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will find towards the Left Hand, in the Area above the given 
Sipn, and over-againſt the given Degree,the Declination ſought : 
Of which thing Examples may be given by Diſcourſe. But 
how the Declination of any Star, or any Point, may be found, 
even without the Ecliptick, by help of the Celeſtial Globe; or 
the Latitude of any place on the Surface of the Earth, by the 
help of. the Terreſtrial Globe, ſhall be taught hereafter in 
2. Hoto is the Situation of any Star ar Phenomenon, in reſpeft of 
% . | 
It is called both its Longitude, in reſpect of that Point or 
Degree of the Ecliptick, to which it is referr'd, and which is Bytes | 
called its Aſtronomical Place; And alfo its Latitude, in reſpe& of Wis". 
{ts Diſtance from that Point or Degree. Therefore the Len- 1979 
gitude of any Str is a Point of the Ecliptick h or g, (Fig. XI.) 
number d from the beginning of 4; through which Circle WM 
drawn from the Pole of the Ecliptick through the given Scar 9 15 
s or r paſſes; which therefore they call the Circle of Lagitude: WH!" 
Even as in the Terreſtrial Globe the Longitude of a place is 


called the Degree of the Equator, number d from the firſt Me- 8 
ridian, under a Circle drawn from the Pole of the Equatror 
through the given place. But the Latitude in the former Caſe of 1 
a Star from the Ecliptick, in the latter of a Place from the E- 13 


quator, is the Diſtance meaſured by an Arch of a Circle op. 
Longitude (here called the Meridian of a place) in the former 1 fl 
Caſe intercepted between the Stars and Ecliptick, ( here be- 7 
tween the Place and Equator) and terminated by a Circle drawn 0 
tranſverſly through the Star or Place of the Earth; there a 
rallel to the Ecliptick, here to the Equator : Which ſame Cir- 1 
cle in the Earth is called a Parallel, and in the Heavens 4 Circle 
of Latitudt. In both Caſes"alfo this Laritude is twofold, either lt 
North, as h in the Celeſtial Globe, or South, as g K; "and oo 
after what manner bath theſe may be determined on the Globes, wu 
ſhall be taught in the Spberolagy, with the reſt of the Phæno- 

mena's which follow, and which have already gone before. 


"thy WWhat 
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3. What Name alſo bath the Poſition of any Star referr'd ts th 
Horizon © IT 1 . | 

It is called either its Altitude, or Profundity, and is nothing 
| elſe but the Diſtance of a Star or Celeſtial Point p or 7 (x. 
XII.) in the former Caſe above, in the latter below the Hort. 
zon cn b meaſured by the Arch of a great Circle, drawn 
through the Vertex of the Obſerver and the given Point (as i 
ZpN, or Zo N, from thence called a Vertical Circle ) in- 
tercepted between the Horizon and the given Point: And a. 
mong the reſt of the Altitudes this is eſpecially remarkable, 
the Height or Elevation of the Pole. 


4. What Name, laſtly, doth a Star or Point of the Heavens [7 
by, reſpeft being had to the Meridian | 


Thar Poſition is called the Azimuth, an Arabick Word, a 


1 ſuppoſe ; nor is it any thing elſe than the Diſtance of 2 


Star or Point p or 4, or alſo of a riſing Star o (Fig. XII.) from 
the nearer part of the Meridian, meaſured by an Arch of the 
Horizon o c or 7 b, intercepted between the Meridian and Ver. 
tical Circle, drawn through the given Star ; or alſo by an Arch 
of an Almicantharet Circle, drawn through the Star parallel to 
the Horizon, number'd between the Meridian and the Str 
itſelf. Moreover the Complement of the Azimuth to 90 De- 
grees (when a Star riſeth or ſetteth, as o or r n,) is called 
the Amplitude of a Star; in the former the Ortivs; in the latter 
the Occaſive. | 


5. Is there not alſo a Site or Poſition compounded of theſe, or at 
leaſt of moſt of them | 


Without doubt, this is the Poſitions of all the Stars toge- 
ther, with reſpect to this or that Horizon, Meridian, and in- 
termediate Circles of Poſition, which diſtinguiſh the 12 Aftro- 
logical Houſes of the Heavens: Concerning which, compare 
what we have already ſaid in Numb. 10. Sec. I. This Poli- 
tion of all the Stars, or of the whole Starry Heaven, the A. 
ſtrologers call Thema Colli, or the Horoſcope, which they deter- 
mine with an accurate and laborious Calculation, and diſtin- 


guiſh them into 1 Houſes of Heaven. But ſeeing that thoſe 
185 ö vain 
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vain Divinations, which they afterwards builded upon this; 
are not worth fo great labour; we ſhall hereatrer teach in out 
Spherology a more eaſy way of erecting and reprefenting the 
Horoſcope of the Heavens, for any given Time and Hour, 
which will be of uſe, not in their vain Devinations, but in 
knowing the Nocturnal Appearances of the Stars, and allo the 
Conſtellations, without having a Tutor to ſhew one. 


w = 2 n yo * of 4 8 
* 


e. 
Of the other kind of Phenomends or Afettions of the 


Celeſtial Bodies, which conſiſt in the Motion of the 
Stars; and 1ſt, Of their firſt or common Motion, 


HAT Motion do you uhderſtand here, by the Name of 
\ Common or Firſt % | 

That, whereby we ſee the Sun every Day, and alſo the 
reſt of rhe Stars in the following Nights, to riſe above the 
Horizon, and fo as it were to ſpring up anew, and after - 
wards to be raiſed higher and higher; and when they are 
come to the Meridian and higheſt Point, to deſcend by de- 
grees towards the Occiduous or Weſtern Horizon, and at laſt 
to be quite demerged and to Set under it, and on the Day 
following, or the next Night, to Ariſe again; every one of 
chem performing this Revolution within the ſpace of one Na- 
tural Day, or 24 Hours: From whence tis alſo called the 

+ WH Piurnal Motion of the Stars. It is called their Firſt Motion for 
this reaſon without doubt, That it was the firſt of all which 


I, 


was obſerved by Men, and more eſpecially in the Sun and 
re Moon, being preſented to their Eyes whether they would or 
„ 0. Laſtly tis called their Common Motion, becauſe it is 


4 found in all the Stars, as well Fix'd as Erratick. * 


* 


i bs wt 
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2. L remember it hath been ſaid ſome<where above, That ſons 
Stars always appear, or remain above the Horizon, and that other = 
perpetually keep below it, and neither Rife nor Set. 


It is fo as you ſay; For we have ſaid, in Numb. 9. Chap, Il 
of $:8. I. That in a Right Sphere of the World only all the 
Stars riſe and fer. This in the mean while is to be noted, That 
the Firſt Motion or Diurnal Revolution doth not eſſentially 
include the Riſing and Setting of the Stars; but that 
this is conjoynd with that only by accident in moſt of the Stan; 
but that eſſentially it includes their full Orbicular Motion from 
one Point of the Heavens round to the fame again. And that 
this is therefore common to all and every one of the Stars, even 
to the Polar Star itſelf, which deſcribes the leaſt Circle about 
the Pole and the Axis of the World within the ſame ſpaceof 
24. Hours. . NY | 


3. This Firſt Motion, becauſe it gradually arrives at divers Cir. 
cles, without doubt it alſo hatb various Names given it f 


It is rightly conceived ; and we have ſome Hints of this 
Thing from what hath been already faid ; Ji. When a Star 
by irs Diurnal Motion arrives at the Oriental Horizon, it is 
ſaid to Ariſe ; and this acceſs is called its Ring: When it 
comes to the Occidental Horizon, it is ſaid to Set; "and this Ac- 
ceſs is called its Setting. Both of them are diſtinguiſhed into 
Cardinal and Collateral. The former is fo called, when a Star 
aſcends or deſcends Full, or due Eaſt or Weſt ; as do all the 
Stars under the Equator, and the Sun in the Equinoxes: From 
whence alſo it is uſually called Equinoctial Reſing or Setting; but 
the latter, viz. Collateral, is that which happens without thoſe 
Cardinal Points more or leſs towards the North or South, as 
do all the Stars beyond the Equator and the Sun, eſpecially in 
Summer and Winter; and the Diſtance of this Collateral Ri- 
{ing or Setting from the Cardinal Riſing or Setting (which 
is meaſured by the intercepted Arch of the Horizon) is called 
either the Ortive, or Occaſive, i. e. Eaſtern or Weſtern Ampli- 
tude; as on or n in Fig. XII. as hath been ſaid above. 


4 1 
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0 4. J remember mention was made in a certain place of the Poetical 
„Wige and Seeing „ 
Well remen ber'd; for fo are call ed thoſe Riſings and Set- 
tings of the Stars, in which reſpect is had to the Riſing and 
© WF Sctting of the Sun, and which the Poets formerly, and alſo to 
x this very Day uſe in their Deſcriptions of Time; and they are of 
three ſorts, 1ſt, The Coſmical Riſing' and Setting; 2dly, Acronycal 
i Riſing and Setting; 3dly, Heliacal Riſing and Setting. 


5. What do you call the Coſmical riſing and ſetting of a Star d 
1 A Star is faid to Riſe Coſmically, i. e. with the World or 
n Sun (which here repreſents the whole World) when it rifeth 
it together with the Sun, z. e. at the ſame time. To See Coſmi- 
If cally, is when on the contrary it ſetteth at the ſame time when 
the Sun riſeth. | i” 
„6. mas that, called Acronycal riſing or ſetting of a Stars 


When any Star riſeth Circa &xgov vg nude, inthe Beginning 
18 of the Night, or at Sun - ſex, it is ſaid to riſe Acromcally: A 

at when it ſets at the Beginning of the Night, or at Sun. ſet, it is 
ls faid to ſet Acronically. f E . 


- 7: From whence, loft, deeb the Heliacal riſing and ſetting tale 
„ 


ar That is called Heliacal ſetting: when any Star being immers d 
be (in the Horizon) in the Rays ofthe Sun, or the Crepuſcular 
m Light (i. e. The Light before Sun-riling, or after Sun- ſetting) 
ut WI firit ceaſeth to be ſeen, being yet ſeen a few Days before: On 
ole Wl the contrary, the H:liacal riſing, is when it emergeth again out 
as Wl of the Solar Rays, and begins to be able to be ſeen in the 
in Horizon. Examples of all which we ſhall give on the Celeſtial 

di · Globe in Sphereology. 35 „ 
ei 8. 47 there alſo any other Rifings and Settings joy d with reſpect 

10 ſome other thing, as the foregoing ones are? 
There is that which they call Aſtronomical ſetting, which is 
the Aſcenſion or Deſcenſion of a Star or Point, or alſo of # 
„whole Arch of the Ecliptick through the Ortive or Occaſive 
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Horizon, together with a certain Degree, or Arch of the Equz: 
tor, number d from the Beginning of Aries, which is ulually 
called the Aſcenſion or Deſcenſion of the given Star, Point, or 
Arch of the Ecliptick; and it is divided as to the Stars and 
Points into Right and Oblique Aſcenſion or Deſcenſion; bit 
as to whole Arches of the Ecliptick into Long and Short, 


9. hat do you call the Right and Oblique Aſcenſion or Deſcenſm 
of any S ar or Point? | | | 


Right Aſcenſion or Deſcenſion, is that Degree of the Equ- 
ror paſſing together with the given Celeſtial Point in a Right 
Sphere through the Horizon, or (which comes to the fan: 

thing) in any Oblique Sphere through the Meridian. Obliqu 
Aſcenſion or Deſcenſion, is a Degree of the fame Equator, 
which in Oblique Spheres paſſeth together with the given 
Point through the Horizon: Which Degree, ſince it always 
differs from that which paſſeth through the Right Horizon, 
or through the Meridian, therefore, if the Right and Oblique 
be ſubtracted from each other, the Difference thence arilng 
is called the Aſcenſional Difference. = 


10. But what do you underſtand by the Aſcenſion or Deſcenſom 
one whole Arch, and which is called Long, which Short ? 


As a Point of the Equator with any Point of the Ecliptick, 

or any Star, aſcending or deſcending together through the 

Horizon, is called its Aſcenſion or Deſcenſion; So any whole 

Arch of the Equator, which riſeth through the Horizon with 

any whole Arch of the Ecliptick (e. g. with the whole Sign Y 

30 Degrees) is for the ſame reaſon called the Aſcenſion of this 
Arch. But becauſe the Gblique Polition of the Ecliptick to 
the Equator, is ſuch, that in ſome places with an Arch 

the Ecliptick of ſeveral Degrees, in the Equator there riſe to- 


gether much fewer (as with the whole Sign Y 30 Degrees, 


not ſo much as 20 Degrees of the Equator aſcend in our Ho- 
rizon) and in other places (e. g. with the whole Sign = 30 
Degrees) above 30 Degrees of the Equator, viz. about 40 2. 
riſe together: That former Aſcenſion is called Short, the latter 
Long; and the Sign , with the three next following 


and antecedent ones, are called the Signs of Short Aſcenſiom; Yelterd 


and 
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N and the Sign , with the following and antecedent ones, the 
r Signs of Long Aſcenſions. 

11. What are the Denominations of the Motion of the Celeſtial 
t 8 


Bodies, reſpect being had to the Meridian? 


If reſpect be had to the Meridian alone, the approach of a 
- Star or Point to this Circle, is called Culmination : But if reſpect 
be alſo had to the Ecliptick or Equator, then either the Degree 
of the Equator culminating together with the Star, or the 
Degree of the Ecliptick culminating together with it, is called 
the Mid- heaven of the given Star or Point. For both Signihca- 
tions of this Word is uſed by divers Authors; altho the latter 
only is more rightly kept to avoid Equivocation ; becauſe the 
former is wont to be called now after another Name, Right 
Aſcenſion ; with which, as to the thing itſelf, 'tis one and the 
ſame. The Departure of a Star or Point alſo from the former 
Meridian towards the Weſt, receives another Denomination, 
in reſpect of the Meridian and Fquator, called its Elongaztor 
from the Meridian, and is meaſured by an Arch of the Equa- 
tor, Which in the mean time tranſits through the ſame Meri- 
9 Widian. | 4 


12. Is not ths Elongation from the Meridian the ſame with that 
* 85 otherwiſe we call the Diſtance from the Meridian ? 


le They are not the ſame, but very much differing; for the 
in Diſtance from the Meridian is meaſured by an Arch of the E- 
v7 gquator intercepted between the Star and next Meridian, wh2- 
his cher the Star be diſtant towards the Eaſt, or towards the Welt : 
co But the Elongation from the Meridian is always number'd from 
of che Meridian towards the Weſt, and determines the whole 
to. Motion, which the Star in the mean time hath made in its 
es, Ml Tranſit from the Meridian towards the Weſt. Exempli Gra- 
1 , The Diſtance of the Sun from the Meridian at the 11th 
10 Hour before Noon, is 15 Degr. (For fo many Degrees of the 
. Equator ought yet to paſs through the Meridian before rhe 
Sun arrives again at the Meridian from which it departed the 
Day before at the 12th Hour.) But the Elongation of the Sun 
denotes the whole Motion of the Sun, from the 12th Hour 
Yeſterday, even unto the 11th Hour to Day; which Motion 
| | | & Ep 13 
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is meaſured by the Compliment of its Diſtance to Fo Whoſe 


Circle, * 345 Degrees of the Equator. 8 
5 the 
— CEC tha 
| | r Jo e. 
N Mt; 
of the Phenomena's and Aﬀettions of the C eleſtid yr 
this 
Bodies, which deſcend on their proper or ſecond M. Star 
tion. | Orb 
a c 
1. H 4 T da you . ” their proper or fam M. telli; 
tion b ACCC 

By it I underſtand that eter: hs which the Moon, the * 
moſt evident of All, and alſo the Sun and the reſt of the Pla- 2 
nets, are ſenſibly oblervid, ſome more, ſome lefs, to more zoget 
forwards from the Welt, or the more Weſtern Fixed Stars, / inoe 
to others gradually more Eaſtern; fo that the Moon, g ei. 
one Night being ſeen near the Bull s Eye, about the Beginning 1 
of 5*. of I, the next Night at the ſame Hour ſhe may be 6 
ſeen with Stars, which are about 12. farther towards the P 25 
Eaſt, and conſequently not far from the Left Horn of J. — 
2. But i it poſſible for one and the ſame moveable Body to perform Eaſt 
a full Period every Day from Eaſt to Weſt, with a rapid and unin« impC 
terrupted motion; and at the ſame time alſo to be carried by a certain (WI then 
motion, flower WP} but yet contrary to the former, and likewiſe 1 tical 
the whole continued time, from Weſt to Eaſt? \— ))) the a 
If both Motions be ſuppoſed ro be ow in the moveable TR 
Body, the thing is quite impoſſible : : Bur if one Motion be n | a 
ſe in the moveable Body, and the other, contrary to the fot: 1 
mer, only by accident, v. g. in reſpect of the Vehicle ; then hg 
there is no Impoſſibility in ſuch contrary Motions occurring 5 
in one moveable Body at the fame time: For, v. g. a Flie mi ny, 


go forwards continually by its own proper and intrinſick Mo- 
tion upon the Aſtronomical Globe, from the Weſtern Stat 
painted on it, to thoſe more Eaſtern; and yet at the fame tim 


may be * revolved by accident with the Globe 3 
the 
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the Weſt. And after the fame manner Ariſtotle, with thoſe 
before him, and ſeveral of his Followers, formerly reconciled 
theſe two contrary Motions of the Stars: Viz. Suppoſing, iſt, 
that the Sth and largeſt Chryſtalline Orb of the Fixed Stars; 
;. e. of thoſe affixed thereto, together with theſe, were rapid- 
ly turned about from Eaſt to Weſt by ſome ſtrong Demon or 
Spirit; and that the 7 Orbs, gradually contiguous to this 8th, 


| were moved the ſame way together with them, and that dy 


this means was performed the firit or common Motion in all the 

Stars from Eaſt to Weſt; when in the mean time the 7 other 
Orbs of the Planets wee forced round, as much as can be, 
a contrary way, every one by his proper Demon or In- 
telligences all the time of the firſt Motion, more or lels, 


according to every one of them is farther from, or nearer to 


the 8th Orb, and i its rapid or ſwift turning Motion, 


3. This ancient Hypotbeſis uſed in the Schools for about 2.0 00 Years 
together, was indeed very eaſy to be conceived and imagined ; but 


fince it hath been demonſtrated above, that the Heavens are Fluid, 


this Hypotheſis cannot be phyſically true. 


Hence it is, that in this Age the Aſtronomers and Philoſo- 
phers are chiefly divided into two Sects, vi. Tychonians and Co- 


pernicans: 1ſt, Both of them confeſs, That a firſt Motion, 


from Eaſt to Welt, as well as a ſecond, made from Weſt to 
Eaſt, is obvious to the Senſe of the Eyes, and yet becauſe tis 
impoſſible for both of them to be true ; Therefore, 2dly, one of 
them only muſt be true, the other only apparent by ſome Op- 
tical Deception : But which of them is the true one, and which 
the apparent, ſince they cannot agree among themſelves, 2dly, 
They are divided into different Parts and Sects, viz the B- 
chopian and Copernican; the former of which takes the firlt or 
common Motion only from rhe true one, and the ſecond or 
proper Motion for the apparent one only: The latter contencs 
for the proper or ſecond Motion, being the phyſically true 
one ; and the firſt or common one for the optically apparent 
one only. FS, 


Ee 4 0 
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4. Declare to me the Senſe of both Fypotkeſes fo omething word 
ftinAly. | ; . LEY | 


The Principles of the Tychonian Hypotheſis are theſe 2 1ſt, Al 
the Stars, as well Fixed as Erratick, are moved all of them by 
a phyſical and real Motion about the immoveable Earth, thro' 
the fluid /Zther, or in the fluid /Zeher. Bur, 2dly, fo, that 
if, v g. the Fixed Star F, Mars M. and the Moon L., riſing 
at the ſame Moment above the Eaſtern Horizon, afterwards 
go on to continue their Courſe, but ſomething unequally ; v. 
ſo that the Fixed Star F being carried round in the Primm 
mobile within the ſpace of 24 Hours, doth come again preciſe 
ly to its former Point in the Horizon; but Mars being ſome. 
thing {lower than the Fixed Stars, comes to about half a De. 
gree below the Horizon, being after ſome few Minutes about 
to riſe, but with ſome other Fixed Star ſomething more La- 
lern; while the Moon, which is yet much more retarded at 
the fame Moment in which the Fixed Star of the foregoing 
Day riſeth, being ſtill demerſed ſeveral Degrees below the E- 
ſtern Horizon, appears r of an Hour afterwards, but with 
other Fixed Stars of the foregoing Day, which are much more 
Ealtern ; to which therefore it ſeems to have proceeded by a 
| proper or ſecond Motion back again from Weſt towards the 
alt, which Motion nevertheleſs is only apparent and fictiti- 
ous, and in reality is nothing elſe but a fort of Retardation of 
the brit and true Motion, . 


5. But the Planets not only are ſeen to return fo ſlowly, but al 
arer obſerved to be now and then in other Points of the Horizon gra- 
aually, ſometimes North, ſometimes South, £2 


This we ſee more eſpecially in the Sun and Moon, which 
riſe ſometimes preciſely in the Eaſtern Points, ſometimes in o- 
thers farther towards the North (as the Sun in the Summer ;) 
ſometimes in others farther towards the South (as the ſame Sun 
in Winter,) and returns again from that Limit to this, and 
from that to this alternately : Which Variation the Tychoni- 
ans, 3dly, explains in this Part of their Hypotheſis, in which 
they ſuppoſe, Thar the Stars by their Diurnal Motion don't 
deſcribe perfect Circles, but Helices or Spiral Lines, in * 
5 5 5 they 


they move towards the North or South alternately as far as a 
certain Limit, from whence they return back and repeat their 
Spirals the contrary way: 


6. But what ſay they of choſe Variations of Motions, in which we 


ſee theſe Erratich Stars ſometimes to riſe higher by degrees in the Hea- 
vens, ſometimes to deſcend from thenee lower towards the Earth e 


Theſe alternate Aſcenſions and Deſcenſions they likewiſe en- 
deavour to ſalve by the alternate Decuſſations or Croſſings of 
the like Spirals; and ſo they imagine Spirals to be made every 
Day, not only this way and that way, towards the No th and 
South, but perpendicularly alſo, upwards and downwards, 
with ſuch Confuſion, that the like can't be imagined in a Bot- 
tom of Thread, tho wound up never fo irregularly. 


$ 4 


Reaſon concerning this Hypotheſis ? 
The following Arguments ſeem rightly to be urged by the 


7. But what Judgment can be inferr d from the Principles of right 


| Copernicans > 1ſt, That it can never be ſuppoſed, that GOD, 


who is the Author and Lover of all Order, ever conſtituted the 
Motions of the Heavenly Bodies ſo confuſed and intricate: 


2dly, That this alſo is not in the leaſt conſentaneous to Rea- 


fon ; That the Fixed Stars, ſome of which have at leaſt the 
eateſt and immenſe Circles to paſs through, that they can 
perform theſe preciſely within the ſpace of 2.4. Hours; and that 


the Planets gradually deſcribe their Orbits ſo-much the ſlower, 


by how much the leſs and narrower in compaſs they are: 3dly, 
That according to the proper Hypotheſis of the Tychonians the 
Orb of the Fixed Stars is in Diameter 2 8000 Semidiameters of 
the Earth, every one of which contains 850 of the larger 
ſort of German Miles. From which Hypotheſis (which in the 
Judgment of all other Aſtronomers is much too little) they de- 
duce, by undoubted Conſequence, that thoſe Stars near the E- 
quator, if they ought to deſcribe this Circle by their Diurnal 
Motion in one Second, (which ordinarily is equal to one Vi- 
bration of the Pulſe in the Arteries) they mult of neceſſity 
movethrough the Space of 800 German Miles, which cannor 
be comprehended by the Capacity of Human Reaſon. Athly, 
That ſince every Star may probably be unequally remote from 

as 4 | — 
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the Earth, and undoubtedly from the Equator, therefore by 
this their Motion they deſcribe Cirales, not one of which is e. 


| qual to another, and yet perform them fo accurately; and pre. 
ciſely through, or in a fluid Ather, (although ſome of them 


are ſwifter, others more ſlow, and others very flow) that thro 
ſo many Ages paſt they have not erred ſo much ad a Nail! 
breadth from their Site and Order; which chuld never be done 

without innumerable Miracles repeat. 


8. Explain now to me the contrary Eper heft | of ehe Coperi. 


1ſt, They ſuppoſe, That the proper ' Motians of the Pl 
nets are the true ones, and that theſe are propartionare to ther 
Circles or Orbs ; viz. fo that the Moon, whoſe Orb or Circ: 
is the leaſt of all, performs this Motion or Circuit. within 27 
Days; & requires two Years; * twelve Tears; Þ thiry, 
to finiſh their Periodical Revolutions, becaufe their Orbs are 
greater in the ſame proportion gradually. adly, That thoſe 


vaſt Diurnal Rotations, and which are of an incomprehenlible 


Velocity, are merely apparent, from this Head, That the 
Globe of the Earth only is turned round from Eaſt to Welt 
every 24 Hours, by ſome peculiar Vortex of eber, which 
carrieth the Moon at the fame time round it; which make 
it ſo happen, that to the Inhabitants of the Earth, which 210 
carried by degrees downwards to thoſe Stars which before lay 
hid under the Horizon, they ſeem to meet them as it were, and 
to aſcend above their Horizons: Whereby, 3dly, it happens, 
that all the fixed Stars, which are really immoveable, and fix 
ed, ſeem to move round unequally towards the Weſt, and yet 
at the ſame time alſo to return to their firſt Beginning; vi. 
becauſe the Globe of the Earth only after one abſolute Revo- 
lution, returns with its ſame Part to the ſame Poſition with e- 
very one of the fixed Stars, which it had at the beginning of its 
Revolution: The Stars alſo in the mean time keeping the ſame 
diſtance among themſelves, becauſe none of them, for a Rea- 


ſon hereafter to be given, can be moved any where out 


of their places. 


9. 80 
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9. So then the Diurnal Revolution of the Sun happens only in 

Appearance ; but what can they ſay of its Annual Motion 0 
That the Sun hath really this Motion, as well as the reſt of 

the Planets. their proper Motions, thoſe argue, which they 


call Semi-Copernicans, becauſe they attribute a Diurnal Motion 
to the Earth, viz- to avoid thoſe Inconveniencies, which are 


objected in Queſt. 6. On the other part alſo they call them Sen- 


Heboni ans, becauſe with the Tychonians they defend the proper 
Motion of the Sun through all the Twelve Signs in the ſpace 
of one Year. : | | 


10. But what # the Opinion of the True Copernicans in this 


Matter o 


As theſe take the Sun for a fixed Star, and all the reſt of 
the fixed Stars for ſo many Suns; ſo they alſo number the 
Earth, which is like a Planet, among the Planets, and ſup- 

ſe it to revolve among them about the Sun within the ſpace 


of a Year ; effecting this by its own true motion, that this 


very motion is apparently attributed to the Sun thro' the 12 
Signs of Heaven. For while the Earth in its Orb is under 


the Sign S, its Inhabitants will ſee the Sun in the Sign VS, 


(See Fig. XIV.) and the Earth being moved forwards fron 
S to N, the Sun will be ſeen, as though moved from VS to 
, and ſo on; fo that after this manner alſo, this Annual 
Motion of the Sun is only apparent. 


11. So then the Tychonian and Copernican Hypotheſis differ 
from one another, not only in reſpect of the Motions, but alſo in re- 
ſhe of the Situation of the Mundane Bodies. 


This neceſſarily follows from what hath been already faid : 
For, firſt, that we may ſpeak of the Tchonzan ; This, 1ſt, 
ſuppoſeth the Earth to be placed in the middle of the World, 
(See Fig. XIII.) and next above this the Moon, then the Sun ; 


the former of which finiſheth its Period about the immoveable 
Earth in the ſpace of a Month, the latter within a Year's 


ſpace. 2dly, It ſuppoſeth the Sua as the Center of the reſt 
of the Planetary Motions, and that next to it & moves round; 


| then 2, in ſmall Circles, which reach not to the Earth, nor 
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indeed ſo much as to the Orb of the D. 3dly, It makes the 


Orbs of G, V, and P, gradually larger, deſcribed indeed 
from the Center of the O, but with that Largeneſs, «that 


they encompaſs the Earth alſo ; and therefore one part of 


their Ambit is neareſt to it, called the Perigæum, the other 
fartheſt from it, called the Apogeum : Laſtly, They are 
remote from one another at ſuch Diſtances, that they compre 
hend the Syſtems of the four Circumjovials, and the five $4. 
turnine Satellites. 4thly, This Hypotheſis alſo conceives the 
outmoſt Sphere of the fixed Stars to be deſcribed from the 
Center of the Earth, | _ 


12. Give me nom alſo the Syſtem of the Copernicans, in reſtec 
of the Pſſition and Order of the Mundane Bodies. 


his, 1ſt, aſſigns but one only Center of the primary Orbs, 
viz. the Sun placed as it were in the middle of the World, (See 
Fig. XIV.) 2dly, It ſuppoſeth all the Ambits of the aeſt, bath 
Errati k and Fixed Stars, to be deſigu'd about this Center of 
the Sun in that Order, that & moves next to the Sun; after 
him 2; afterwards the Earth; next &, then 2, and above 
him ÞH , and in the laſt place is diſpoſed the innumerable Ar- 
my ot the fixed Stars; ſuch large Spaces being between every 
one of theſe Ambits, that the Moon, which is the only Satel- 


lite of the Earth, can be carried round it in its ſmall and par- 


ticular Vortex, as alſo the four Satellites round , and five 
ſuch about H in their particular Vortexes. 


IJ. What do you mean by thr mord Vortexesꝰ 
I mean by them certain Circuits or Orbs of the fluid Ether 


or Sky, diſpoſed and ordered by Divine Counſel ; by which 


the Mundane Spheres, ſwimming as it were within them, are 


carried round; and fo that one very large and univerſal Orb, 
extended from the Sun even beyond Saturn, carrieth round all 


the Planets, in the Order deſcribed a little before, and among 


them neceſſarily the Earth alſo (being placed as it were in the 
middle place) in Times proportionate to every one of their 


Diſtances ; - other ſmall ones alſo are particularly prepared with- 
in the Univerſal one, and moved round together with it, which 
carry the Moon about the Earth, the Satellites of Jupiter ,_ 

/ | 1 - 
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Saturn about them ſeparately : Like as in the vaſt Waters of 
the Ocean, ſuch-like large Vortexes or Gulfs are found, which 
circumvolve and incloſe other ſmall ones within their Am- 


bit. | 
"2+ Are there any ſuch Vortexes in the Tychonian ypotheſis? 


Theſe might not alſo improperly be ſuppoſed there, to ex- 
plain after the ſame manner the Motions of the Planets, which 
are to be made about the Sun from Weſt to Eaſt : But ſuch 
an Orb being ſuppoſed about the Sun, involving the Earth 
together with it, this Earth muſt of neceſſity be moved forward 
with the reſt of the Bodies round the ſame Sun, the Tychonian 
Hypotheſis neceſſarily degenerating into the Copernican : Not 
to mention, That beſides this particular Vortex, another in- 
comprehenſible vaſt one muſt be ſuppoſed, which muſt whirl 
round from Eaſt to Weſt with an exceſſive ſwiftneſs ; both all 
the fixed Stars, and alſo the Sun with its whole Planetary Sy- 
ſtem every Day about the Earth, and this truly with ſome dai- 
ly Retardation, viz. to ſalve nearly the proper Motion of the 
Sun: Which different Suppoſitions ſeem to contain not à few 
Contradictions. 


15. Bus which of theſe two Hypotheſes ſtems to be agreeable to 


Reaſon o 


There is commonly a threefold Judge or Rule of determi- 
ning this Controverſy, Senſe, Reaſon, and Revelation : Bur our 
Senſe cannot be a competent Judge or proper Rule in this Caſe, 
becauſe both motions, both the firſt and ſecond, although con- 
trary and impoſſible for both of them to be, are equally offer d 
to the Senſe, and with an equal Evidence of Appearance. But 
to make Revelation the Judge or Rule in Things merely Natu- 
ral, ſeems to be againſt its Intent, which is to open the way 
of Salvation to the Learned and Unlearned equally ; but in 
Natural Things, to accommodate itſelf to the latter (as being 
much the greater Number) rather than to the former: So 
that if this Controverſy be left ro the Deciſion of Reaſon only, 
it will undoubtedly ſtand for the Copernican Hypotheſis :TFor 


although in both Hypotheſes there may occur conſiderable Dif- 


ficulties, yet in the Hebonian we do not only meet with much 
„ | XN | greater, 
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greater, but alſo not a few which quite exceed the Capacity 0 
Reaſon, as hath been ſhow d above in N. 1 3. of the preſent ch 
ſach as are not to be found in the Copernican, being much more 
ſimple and plain · But if any One be perſuaded in his Conſci. 
ence that the Scripture ought to be heard in this matter, he 
may more ſafely and prudently adhere to the vulgar Tychoniay 
Hyyotheſis; as being much more conſonant without doubt t, 
the Letter itſelf of this Holy Book, whatſoever ſome of the 
Copernicans may ſay to the contrary, 


16, But what are thoſe Things which the Tychonians chief 
obje& againſt the Copernican Hypotheſis f 


Againſt the Diurnal Motion of the Earth, e. g. they urge, 
1ſt, That the Clouds, Birds, Sc. ought always to be moved 
from Eaſt to Weſt, at leaſt apparently; becauſe the motion 
of the Earth from the Weſt towards the Eaſt, is much more 
ſwift than all the motions of the Clouds. Birds, Sc. in what 
Quarter ſoever they are made. 2dly, That all the Houſes 
would fall, and the Terreſtrial Bodies would be ſhaken of 
towards the Heavens. 3dly, That a Ball being exploded out 
of a Cannon towards the Eait, would fall not before, but be. 
| hind the Cannon, being moved more ſwiſtly with the Earth, 
and would of neceſſity be carried twice as tar Weſtward; 
neither would a Stone, being let fall from a Tower fall tothe 
Foot of the T'ower, but being caſt from the Tower towards 
the Eaſt, would be driven forwards by the Tower; and 

being let fall towards the Weſt, muſt of neceſſity be left far 
behind the Tower, Gc. All which things nevertheleſs do hap- 
pen quite contrary. Againſt the Annual Motion of the Earth 
they argue, Athly, That the ſame Points of the Earth would 
not always be turn'd towards the Poles of the Heavens, 28 
they are now really turned. Fthly, That the Earth ought 
ſometimes to be made ſenſibly nearer to ſome fixed Stars, 
ſometimes to others, which nevertheleſs is not done. 6thly, 
That it ſeems abſurd , That we together with the Earth 


ſhould ſometimes be carried higher in the Heavens above the 


Sun, &c, | 
17. What 
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17. FPhat do the Copernicans anſwer to theſe ObjeAtion a3 . 


it is remarkable, That the moſt Celebrated Tchonzans them- 
ſelves (e. g · Rzcciolus and others) confeſs, That there is no 
Conſequence in thealledg'd and other the like Arguments: For 
to the it and 3d there is no Attention to be given, becauſe 
the ſame Cauſe which turns the Globe of the Earth round, alſo 
at the ſame time carries round with it. the fame way the Wa- 
ter, the Air, and thoſe Bodies which hang as it were therein, 
or which ſtand upon the Earth. 2dly, That the fame-Cauſe 
of this Vertiginous Motion, is alſo the Cauſe of Gravity, or 
is at leaſt cloſely connected with it; whereby therefore the 
Bodies are held faſt, ſo that there is no danger of their fal- 
ling. 3dly, That in Ships, either at reſt, or moved ſwifily 
ſome way or other, the motions of every one of them are made 


F after the ſame manner, and therefore the ſame muſt be. pre- 
1 ſumed of the Motions of particular Bodies on the Earth, whe- 


cer it ſtands ſtill or moves, eſpecially if no Reaſon can be gi- 
x ven in either of them (which yet may be done.) - 4thly, That 
t from the Poles of the Heavens ſome magnetical Inffux doth 
paſs conſtantly through the Pores of the Earth, formerly a- 
; dapted to it, which muſt be ſuppoſed for ſalving the Phæno- 
J. menas..of the Magnets, by which the fame Points and Pores 
be of the Earth, moved in. a Circle about the Sun, are always 

turned towards the ſame Quarter of the Heavens, juſt as long 
Sticks or pieces of Wood are carried by the Courſe of Rivers 
the ſame; way the Stream runs. y thly, That a certain new 
Experiment of Dr. Hon, ſcems manifeſtly to witneſs, That 
there is an Acceſs to the fixed Stars one Half of the Year, 
and in the other Half a Receſs from the ſame, obvious to the 
diligent Obſerver: And if any one will not admit of this, yet 
the Reaſon. of it ſeems of right to be ſought from the immenſe 
Diſtance of the fixed Stars. 6thly and Laſtly, That this 
which is alledg'd to be abſurd, appears to have no Abſurdity 
in it, ſeeing that every Night we with the Earth are placed 


Se 
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SEC TIOR IV. 


Of the reſt of the more General Phenoment, 
of the Heavens, depending chiefly on ſone 
Optical Reaſon. _ 2 


„ 


| Contain'd in One ſingle CHAPTER, 


I. } \ HICH + the firſt of theſe ſort of Phenomena's * 

The firſt is the Blackneſi of the Sky in a ſerene and clear Nipht, 
and its Blue Colour in the Day-time : The former of which be- 
ing conſpicuous in Dark Nights, eſpecially after Rain or Snow, 
hath fallen out of the Air a little before, ariſeth from the 
exceeding Thinneſs and Tranſparency, and conſequently luri- 
ſibility of the Subſtance of the Heavens or Sky. (See above 
Sect. II. Chap. II. Numb. 5 and 6.) For where the Sight fecth 
nothing, there it perceiveth mere Blackneſs, i. e. a Deprivance of 
all Light and all Colours. But the latter is attributed to the 
Heavens by miſtake (for that which occurs firſt to our Eye 
under the Gem of an Expanſe, from which the Sun and Stars 
ſhine, we ſuppoſe to be the Heavens) whereas it really be- 
longs to theAir,which in the Day- time is illuſtrated by the Sun, 
and filled with a ſufficiently ſtrong Light, but our Eye i allo 
placed in a weak and tranſparent, Light, and conſequently in 
the blue Air before the dark or black Face of the Heavens; 
Viz. Juſt the fame Air being tranſparently illuſtrated before re- 
mote Mountains that are woody and dark, degenerates into 
Blue Colour; viz. becauſe from the floating Particles of the 


Air fewer Rays are reflected to the Eye, and more _— 
e : | fro 
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from the intermediate larger Spaces; which mixture of Light 
and Shadows Hinoratus Faber, in Tra#. 3. Phyſ. Lib. I. p. 73 
judge th to conſtitute a Blue Colour. 8 
2. Explain nom alſo the ſecond Optical Phenomenin. | 
That is the apparent Cavity of che Sky, which it ſeems to have 
both by Night and Day; whereas both the Air, as the Appa- 
rent, and alſo the True and Etherial Sky, is every way full 
even to our Eyes: But the Reaſon of both of them is to be 
ſought from this; That, 1ſt, the Air being a ſubtil and pel- 
lucid Body, like the Clouds, is viſible only in its extreme 
Parts, and tinged alſo with a Blue Colour; but the Heaven 
itſelf, 2dly, being unſpeakably ſubtil, and extremely pellucid, 
is quite invicible ;_ nor is there any Limit obſervable in it, ex- 
cept the Stars, which are diſperſed every way at immenſe Di- 
ſtances round the Earth ( fo that no eee being obſerved 
by the Sight between their Diſtances, it ſuppoſeth that all of 
them are fixed in the ſame Surface) deſign one, and which 
therefore repreſents ſome ſort of a Cavity of the true Hea- 
VVV 0 „ 
32 Shew me alſo 4 Third, | 
That is che imaginary Connexion of the Shy with the Earth or ſen- 
fible Horizon; occaſion'd from hence, That between both theit 
Extremes our Sight perceiveth no Bodies diſtinctly viſible, and 
therefore (which is uſually done in ſuch a Caſe) joyns them 


optically. From whence alſo are to be derived ſome other De- 
ceptions of the Sight ; E. G. That, 1ſt, the Common People 


think, that if they continue to go directly forward they ſhall 


at length meet with the Extremity of the Sly: and that it would 
hinder their farther Progreſs : To which Opinion of the Vul- 
gar the Scriptures ſeem frequently to be accommodared. 2dly, 
That in Iſlands and Maritim Places the Ocean ſeems to touch 
the Extremities of the Sky, and to be contain d by the Lower 
Heavens or Sky as in a Veſſel, and the Earth ſeems to ſwim in 
the Water: Which Error formerly was ſtifly defended by 
many of the Roman Church, and by the Emperor's Authori- 
ty, not without its Detriment and Abuſe. 3dly, That the 
Stars in the aforeſaid places 27 che Morning to ariſe _ 
| F | PR 0 
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about the Horizon than near the Vertex ; Viz. Becauſe the ſame 


Medium to the Eye, take up a greater Arch of it, a 2, in 
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of the Ocean, and in the Evening to be ĩmmerged in the fame; 
thereby giving occaſion to the fabulous and idle Tales of the 
Poets. Athly, That the Heaven is ſuppoſed to be not much ob 
greater than the Globe of the Earth; and from thence the Sp 
World is divided, by a great Error, into Heaven and Earth, 1 
as being Parts nearly equal. 5thly and Laſtly, That in what thr 


Place of the Earth foever we are, we ſeem to be in the middle tha 
of the World, becauſe we are every · where in the middle of on 
the ſenſible Horizon apparently coonnected to the Heavens, ont 
4. Do there yet remain any more of this ſort of Phænomena s? - 
Not a few; and indeed in the Fourth place #he Caviy ij alſe 
the Heavens appearing in the Day-time like a depreſſed Arch, be- Wic 
cauſe we ſee but a ſmall Segment of the Air, which we take the 
for the Sky (a b, Fig. XV.) whoſe Part, which is in the Ver. 
tex, is neareſt to the Eye, the other Parts declining toward , 
the Horizon, being much more remote. From which, 5thl, ' 


it readily follows, That the apparent Magnitude of the Stars, md 
the Largeneſ and Diſtraction of the Conſtellations, are much layer 


Species of the Stars being tranſtnitted from the Air, as the next 


the Horizon, than 2, 4 about the Vertex; and in like man- 


ner the ſame Diſtances of the Stars DE and E F, contain a bles 
much greater Arch about the Horizon, 65, than 5, 6, near alfo 
the Vertex, | e LE bott 
. F- Which are the ſixth and ſeventh of the Phæuomena's belonging Wl = 
to this place ? | 1 „ both 
'. The plain or diſciform Face of the greater Stars, as the Sun and Lig 
Moon, offer d to the naked Sigbe; alſo of tbe Flanets and fixed Stars the 
een through Tubes, and the Buſh of Rays, or glaring Figure of the feel 
latter ſeen by the naked Eye: For the Sun, and Moon, and all Star: 
the Stars, being ſeen after the aforeſaid manner, appear indeed 
round in Ambit; but the Fore part in the Sun and Moon ap- 7 
pears through Tubes belly ing out, but not to the naked Eye; F 
but in the reſt it is not perceived, altho we behold them thro, Mov: 
Tubes; +»iz. becauſe the Difference of the marginal and mid- rent 
dle Rays is not to be perceived by the naked Eye in the for- purer 


mer, 


S O@> we. 
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mer, nor by the armed one in the latter, by reaſon of the 
immenſe Diſtance in both. As to the Radius or Buſhy Figure 
about the Stars, its Cauſe ſeems to be this; That the ſmall 
Species or Image, - altho* fall'n into the ampliated or enlarged 


Pupille, emits ſeveral lateral Rays, like the Teeth of a Comb, 


thro! the Ciliary Filaments ſurrounding the Chryſtalline 3 fo 
that the Species, ſtrictly ſo called, muſt be dilared in the Bot- 
tom of the Eye; while the more lively and ſtrong Rays not 
only move'thoſs Extemities of the Bibrils; in which they pre- 
ciſely fall, but alſo at the ſame time do cauſe a ſort of trembling 
motion in the next and contiguous ones: As in the New Moon 
alſo, the more ſplendid Light of its. Horn, being extended 


the ſame Reaſon ſeen. we 
6. Can there yet be added an Eighth or a Ninth ? 


wider beyond the true Limb or Margent of the Moon, is for 


Yes; Viz. The Sparkling or Tiwinkling of the Stars in the Niebrj 


and their being bid in the Day time. The former of which ſeems 
to depend om the perpetual Fluctuarion of the Air, like. as the 
apparent Trembling of the Pebbles in the Bottom of clear Ri- 
vulets, is cauſed by the Undulation of the Water ſliding over 
them; and ſo much the more ſenſible, by how much the more 
Rvely Species or Image falls into the Eye from the white Pebs 


bles, than from the dark colour d ones: So that from hence 


alfo the reaſon of the different Scintillation or Twinkling, 


both among the fixed Stars, and alſo among the Planets, comes 
to be deduced from the more ſtrong Light of forme, and the 


more weak Ligtit of others: But the Reaſon why they are 
both hid in the Day. time, is the ſtronger Preſence of the Solar 
Light in the Air, viz: which ſtirs the Bibrifle of the Bottom of 
the Eye tod vehemently, ſo that the cannot perceive: or 
* the mort weak Agitation cuuſetd by the Rays of the 


7. Can you add alſs 4 Tenth and Eleventh 5 


Firſt deſerves to be conſider d the apparent Tranſlation or 
Moving of the Stars with the Eye whereſoever it goes. 2dly, Their appas 
rent Rimting' a contrary way above the broader Clouds ſomething tranſs 
Parent, being driven forwards by the Winds. So the Moon, v. g. in the 
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452 : 
former Caſe, to Boys, as they run through long Streets, ſeems 
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always to be on one ſide of them, and ſo to have run alſo with 
them, becauſe the whole Space meaſured by the moved Eye, 
to the immenſe Diſtance of the Moon, which is about 5000 


German Miles, being not ſo much as a Point in Compariſon, 


changeth her Poſition not at all in reſpect of the Eye, which is 
conſcious of its own motion: Which very Phænomenon, for 
the ſame reaſon, is obſerv'd about remote Towers and Moun. 


tains, by thoſe which are carried by them ſwiftly in a Ship or 


Chariot. But the reaſon of the latter Caſe is this, That the 
Eye ſeeing the Separation of two things, one of which it ſeeth 


confuſedly and obliquely, as a broad and dark Cloud, the o- 


ther more diſtinctly and directly, as a Star which appears 
much lefs and ſhining, it muſt needs attribute the motion to 
that, which it ſeeth diſtinctly and directiy. 


5 8. Adjoin, if vou can, alſo a Twelfth. 


Let that be, in this laſt place, the Progreſſion of the Star: in 
the Heavens, (whether it be true or apparent) which is to be perceivd 
only at ſome Interval of Time : Something analogous to whichis 
the motion of the Indexes of Clocks, which the Eye beholding 
afar off, dont actually perceive them to move; but looking on 
them again after a little Interval of Time, perceive them ſenſibiy 
to be moved forward : Becauſe in a ſenſible time ( ſuch as is, 


e. g. a Second equal to the Interpulſe of the Arteries, of which 


one Hour contains 3600) they move through an inſenſible 
Space; (the thirty ſixth hundredth part of Space between the 
Figures of one Hour and another, which is ſcarce one Point:) 


But altho the Spaces of the Heavens anſwering to every Se- 


cond, are abſolutely very large, and almoſt immenſe (as it is 


certain from the foregoing Sect. Chap. IV. Queſt. 6.) yet be · 


cauſe of their much greater, and almoſt infinitely immenſe Di- 
ſlance from us, they are to be conſider d likewiſe as Points. 
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H E Globes or Spheres are Artificial Inſtruments, re- 
preſenting the Heavens and Earth, or at leaſt the chief 
Circles of the former, as their Images The Firſt is called 
the Celeſtial Globe, becauſe it preſents to our View the Image or 
N Repreſentation of the Starry Heaven, with moſt of the Fixed 
Stars, digeſted into ſeveral Conſtellations; (for the Planets, 115 
. which often change their places, can't: be repreſented on it; 1 
6 which therefore, as often as occaſion ſhall require, are to bee 
1 marked with their Characters upon ſmall pieces of Paper, 
7 and fo paſted upon the Globe in their proper places; ) which 
„ Globe alſo exhibits the chief Circles of the Heavens. The Se- 
n cond is the Terreſtrial Globe, which repreſents the Surface of the 
0 whole Earth, with the Oceans, Seas, Lakes, and Rivers; 
- alſo the Inhabited Countries, and their Chief Places, Sc. To- 
) ether with the Circles ufefal for the Meaſuring of the Earth, 
The Third and Laſt, is that called an Armillary Sphere; becauſe 
1 it is not a ſolid Globe, but conſiſts merely of Rings or Circles, 
* repreſenting, in their decent Order and Poſition, thoſe which 
. ve to be conſider d in both Globes alone, without the Stars 
and Terreſtrial places, being made of ſome ſolid Matter. 
All theſe Globes or Spheres, becauſe their Uſe requires em 
to be moveable, are ſuſpended within a Wooden Frame or 
Circle, ſupported by four; and if they are large, ſometimes 
fix Props or Legs; fo, that one Hemiſphere may appear pre- 
7 ciſely and exactly above its upper Face, the other being de- 
bpreſſed below it. In the upper Face of this Frame, which is 
Ft 3 w ſome- 
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ſomething broad, and which repreſents alſo the Horizon, ir; 
ſeen deſcribed ſeveral things worthy to be noted: 1ſt, The 
inner and neareſt Limb (in ſome ) is divided in four Point 
into four Quadrants, to which anſwer as many Cardinal Quzr. 
ters, or Lines drawn tranſverſly, marked. with their Name, 
North, Eaſt, South, and Waſt. 2dly, Every one of theſe Qu- 
drants is divided into three times 30 Degrees for three Signs; 
fo that the ſame Circle may alſo repreſent the Ecliptick, divide 
into 12 Signs, the Beginning of the Sign V being made i 
the Eaſtern Quarter, or at the Eaſt Point. 3dly, After thi 
Limb of Signs follows another of the Months or Calendr, 
which formerly was double, or of two forts, the Fulian and 
Gregorian; but afterwards but one ſingle one, divided into 
365 Days; ſo that the Beginning of T falls between the 20h 
and 21th of March; the Characteriſtick Letters belonging to 
every Day, being the ſeven firſt Letters of the Alphabet, for 
the Diſtinction of the Days of the Week, according to the 
Diverſity of the Dominical Letter. Athly and Laſtly, The 
outmoſt Limb contains the Names of the Quarters and Winds 
in that Site and Order, which we have taught about the End of 
Chap. I. $e&. I: from Fig. III. . 1 
The reſt of the Things which belong to the Fabrick and 
Contrivance of the Globes may partly be underſtood from the 
whole Se. I. and partly be ſhown more commadiouſly in 
the Uſe of the Globes; ſo that without delay we may proceed 
to Spheralogical Problems. %% 8 
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in the Brazen Meridian. 


H E Former requires, That the Brazen Meridian within 
two Notches of the Wooden Horizon, (which Notches 
are cut along the Meridian Line, paſſing through South and 
North towards the Weſt, with that Breadth and Depth, that 

they may exactly receive the Brazen Meridian) be let down 
within the Notch of the Central Foot ſo, that its Half, 180 
dep. may remain preciſely above the Plane of the Wooden 

lorizon, (i. e. if the North Pole, e. g. be elevated to the 50 


* N N S8 AS ASK SA 8 


0 by its Complement 40 deg. muſt appear in the oppoſite part 
ge of the Horizon,) and that Side or Face of the Meridian, upon 
in which are marked the Numbers of the Degrees, muſt look to- 
d wards the Eaſt part of the Wooden Horizon. The Lattter 
requires this, That a Pin being apply d to a Tranſverſe Line 
in the Meridian, in the middle between both Poles, the Globe 
being turned round, it may perpetually fall in the Equator, 
PROBLEM II. 


To ſet the Globe or Sphere rightly to the Quarters of the World. 


FI Rs r, Elevate the Arctick Pole (in theſe Northern Coun- 
tries) according to the Latitude of the Place: Secondly, Turn 
the Globe about fo, that the Brazen Meridian may anſwer to 
the Meridian Line; i. e. that the Magnetick Needle in the 
Compaſs, either inſerted into the Baſe of the Wooden Frame, 
or apply*'d without, near to the Meridian Line, mark d in the 
| Ff 4 lame 
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fame, may reſt upon its Line of Declination ; which bein 
done, the Axis of the Globe will anſwer to the Axis of the 
World; and the Quarters, marked in the Wooden Horizon, 
to the true Quarters of the World. If therefore, Thirdly, in 
the Terreſtrial Globe you bring the place of your Habitation 
to the Meridian, it will appear to the Sight, in what Quarter 
of the World other Places, Kingdoms, Sc. are ſituated in re. 
ſpect of your Place: And if, Fourthly, the Celeſtial Globe, 
fitted after the ſame manner, be turned about from Eaſt to 
Weſt, it will appear to the Eye in what Quarter of the World 
(in reſpect of your Place) the Stars riſe and ſet; which Stars 
alſo appear always in their Horizon, and which are always hid 
under it, Oe. 5 | 


PROBTEMu III. 
To preſent 4 Right, Parallel, and Oblique Sphere. 


WHAT is meant by theſe Names of Spheres, hath been 

| ſhown already, in Sed. I. Chap. II. Numb. g. and from thence 
it is manifeſt, Firſt, That a Right Sphere may be exhibited 
by the help of the Celeſtial Globe, if both Poles be placed in 
the Horizon, and conſequently the Equator paſs through the 
Zenith. Secondly, That Parallel Spheres may be repreſented, 


if one Pole being placed in the Zenith, the other in the Nadir, 


the Equator coincide with the Horizon. Thirdly and Laſtly, 
'T hat Oblique Spheres varying, innumerable may be had, if 
either of the Poles being elevated above the Horizon few or 
many Degrees, the other be deprefled ſo much below it, and 
the Equator make Oblique Angles with the Horizon. More- 
over the chief Properties of theſe Spheres, of which we have 
made mention in cit. I. are theſe which follow, obvious in 
every one of them, to the Eyes themſelves, 


PROBLEM IV. 
To ſhew and repreſent to the Sight ebe Properties of a Right Sphere: 
THE Globe being turn'd about in this Right Poſition of a 


Sphere, Firſt, All the Stars riſe perpendicularly, and fer per- 
; | | pendicularly, 


pendicularly. Secondly, All thoſe Stars which: riſe-togerher,, 
culminate together, and alſo ſer together. Thirdly, All of 
them ſeverally, and therefore the Sun himſelf; in what part 
of the Ecliptick ſoever he be, remain 12 Hours above the 
Horizon, and as many below it, and conſequently the Bays 
are always equal to the Nights in theſe places of the Earth, 
which have ſuch a poſition of the Heavens. 4thly, There are 
here no Stars which appear always, nor which diſappear always. 


, e, nota V. 
DP To'repreſent the- Properties of 4 Paralel Sphere. 


Hv turn'd the Globe about in this parallel poſition 
of the Sphere, it will be plain, Firſt, That the Stars only of 
one Hemiſphere will be conſpicuous, the other Starry. Hemi- 
ſphere-always lying hid. Secondly, That none of the fixed 
Stars of the conſpicuous Heaven ever ſet, nor none of the in- 
conſpicuous Hemiſphere ever riſe. . Thirdly, That the Planets _ 
ariſe then when they are raiſed from the inconſpicuous in the 
conſpicuous Hemiſphere, being not about to ſer till they have 
finiſh d half the Time of their Periods ; viz. H after 15 Years, 
& after 6, & after 1 Year, O after 6 Months, ( after half 
a Month, Sc. In the mean time being ſeen to be carried 
round in a Motion always parallel to the Horizon. 


' PROBLEM VI. | 
To explain to the Eyes and Imagination the Properties of Oblique 
| Spheres. | 


Tux Globe being turn'd about in this poſition of an Oblique 
Sphere, Firſt, Tis plain, that all the Stars and moveable Cir- 
cles aſcend obliquely above the Horizon, and deſcend again 
obliquely on the contrary or oppoſite ſide. Secondly, That 
all Circles parallel to the Equator (as are the Tropicks and 
intermediate Diurnal Circles of the Sun and Stars) are divided 
by the Horizon into two unequal] parts, the greater of which 
in the Parallels between the Equator and elevated Pole is above 
0 | the 
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the Horizon, the leſſer below itz and contrarily in the oppo⸗ 


ſite ones towards the depreſt Pole: So that nom the Besse 


is plain, Why © being revolved in theſt Circles thakes every. 
one of theſe Days greater than their Nights; in th latter, on 
the contrary, the Nights greater than their Days, and, that by 
ſo much the more in both places, by how: much the mare. one 
pole is elevated and the other depreſs d. Thirdly, That the 
Sun while he is in the Equator, femaining an unequal. time 
above and below the Horizon, and conſequently that the Day 
is equal to the Night. Fourthly, That having applied 2 
piece of Chalk to the Section of the Horizon and Meridian on 
the {ide of the elevated Pole, and the Globe being turu'd abou, 
there will be deſign d a Circle, ſo mach the larger, by hoy 
much the more elevated the Pole is within ;- which Circle ie 
Stars contain'd never ſet, from thence faid to he ah appea. 
ing Stars. But the like Circle being defcrib'd below the Hari- 
zon, or the {ſide of the depreſſed, Pole, there will be in it con- 
taind thoſe Stars, which never ariſe in the given Sphere, and 
therefore are called the always latent or hidden Stars. 


PROBLEM VII. 


To ſhew by the Globe, that in Oblique Spheres the Elevation of the 
Pole is equal to the Latitude of the Places, or the Diſtance of tis 
Zenith from the Equator ; and that the Height of the Pole and 
Height of the Equator together, always male 9O Degrees, 


Tus former is thus demonſtrated : Bring both Poles of 
the Terreſtrial Globe to the Horzzon, that the Equator may 
fall in the Zenith or Vertical Point, and conſtitute a Right 
Sphere: Then elevate either of the Poles to the Height, e. g. 
of 15 deg. and immediately you will find that the Equator is 
moved back 10 deg. from the Zenith, and that the place of the 
Earth then placed in the Zenith, is diſtant from the Equator 
10 deg. number'd on the Meridian, and the more the Pole is 
elevated, the farther the Vertical place is diſtant from the Equa- 
tor. The Latter is plain from the fame Operation : For if the 
Pole be elevated, e.g. 3o deg. and conſequently alſo the Equa- 
tor be moved back 30 deg. from the Zenith, the Height - the 
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Equator above the Horizon will be 60 deg which with the 
Height of the Pole 30 will make 90; if the Pole be ele- 
vated 50 deg. ( as with us) and conſequently the Equator be 

depreſi d ſo much from the Zenith, its height above the Ho- 
. will remain 40 deg. and again will | make e with 
the height of the Pole 90 as; 


To. — 


n VII. 


0 17 033-4. 
To fond 42 Laticude of en given Blace-op. the —— Globe, * 
8 ee # Places PH how the ſame Latitude, 


Having found the given Place on the Superſicics. .of tha 
Globe, bring i it to the Meridian, and the Degree of the Me- 
ridian which is over the place ſhews its Latitude; 5. e (atcor- 
ding to the preceding Probl.) the Elevation of the Pole above its 


| Horizon. H to this Degree af Latitude in the. Meridian there 


be applied a pointed piece pf. Chalk or Pencil touching the Su- 
perficiey of the Globe, BT the Globe be turn d round under 
it, it will defgn on the Surface of the Globe, repreſenting all 
the Places of the Earth, thoſe which have the ſame Latitude or 


Elevation of the Pole with the given Place. 


PN EM I. 


To find the Helene of any Seer Kr in 2 8 and a | 


2 Faint which bave the ſame Declination. 


iy NCR 28 to hs Thing itelf, Declination in ithe Celeſtial 
Globe is the ſame with Latitude in the Terreſtrial one, all the 
ſame things are to be done here, which were perform'd in the 


preceding Problems. 


PROBLEM 
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'- PrzopLIN X. 


60 - 


To find the Longitude of any Place of the Earth in the Terreſtrial 
Globe; or tbe Right Aſcenfion of any Point of the Heaveui in the 


BRING the given place of the Earth to the Meridian, and 
the Degree of the Equator found under it is the Longitude of 
the place, number d from the firſt Meridian, according to gu, 
2. Chap. II. Sed. III. In like manner bring the given Cele- 
ſtial Point to the Meridian, and the Degree of the Equator 
found under it is the Right Aſcenſion and Deſcenſion of the 
Star or Point, number'd from the Beginning of the Equator; 


(v hich is the ſame with the Beginning of the Ecliptick, or the i 


deg. of V';) Which very ſame Deg of the Equator might be had, 


if, having firſt conſtituted a Right Sphere, the given Celeſtial 


Point be brought to the Horizon; for the Degree of the Equ- 
tor aſcending together with it, would be the ſame, and would 
alone more rightly explain the Name of Aſcenſion ' (and fo of 


[ 


Deſcenſion allo) in the Serting Part of the Horizon, 


PROBLEM XI, 


To fand the Oblique Aſcenſim and Deſeenſion of any Point in the Ha- 
ven, and alſo to determine the Aſcenſimal Difference. 


IN any Oblique Sphere we ſhall find the Oblique Aſcenſion 
and Deſcenſion, if the Pole of the Celeſtial Globe be elevated 
according to the given Obliquity, 5. e. to the given Latitude 
of a given Place in the Terreſtrial Globe, and the Point of 
Heaven be brought to the Eaſt or Riſing Horizon, the Degr: 
of the Equator riſing together with it, is the Oblique Aſcenſion, 
and the Degree in the Weſtern. Horizon, riſing with it, is its 
Oblique Deſcenſion. And if this Oblique Aſcenſion of any Ce- 


leſtial Point, and its Right Aſcenſion found according to the 
preceding Problem, be ſubtracted from each other ( viz. the 


Greater from the Leſſer,) the Remainder is the Difference of 


both Aſcenſions, or Deſcenſions, which from thence is called 
the Aſcenſional Difference. 5 PRO 


To 


. 2 * 


„ PROBLEM XII. 1 po 
To determine che Long and Short Aſcenfions of the Celeſtial Arches in 
bie Ecliptich by che Celeſtial Globe, | 


As for Inſtance, If the Aſcenſion or Deſcenſion ofthe whole 
Sign V or, Gc. were required at the Elevation of 497. 30. 
having raiſed the Globe ſo. many Deg. iſt, Bring the firſt Deg, of 
Y to the Eaſt and Weſt ſide of the Horizon, and the Oblique 
Aſcenſion is found to be o Gr. Then apply the 30“. of V, 
or the 1 8th, and you will find the Aſcenſion of the whole Arch 
to be but the 15, of U in the Equator, and therefore ſbore, 
but its Aſcenſion in the Equator 4.1, and conſequently lang- 
Likewiſe the firſt Degree of m will give the Oblique Aſcenſion 
220*, and the Deſcenſion 190. but its laſt Degree, or the 


fiſt of 2, gives the Oblique Aſcenſion 262. the Deſcenſion 
215 Having therefore ſubtracted the Aſcenſions from each 
other, 220from 262, the Aſcenſion of the whole Sign m will 


be found 42*. and therefore ing: Having alſo ſubtracted the 
Deſcenſions from each other, 190 from 215, there remain 
25 for the Deſcenſion of the whole Sign nm; which there- 


fore is of a ſhore Deſcenſion, but on the contrary of a long Af. 


cenſion. 
' - | PROBLEM XIII. 


To determine the Longitude and Latitude of am Star or Celeſtial 


Tun Longitudes and Latitudes of the Celeſtial and Ter- 
reſtrial Places are in ſome ſort alike, but yet they differ in this, 
Thar theſe latter (as hath been faid in Probl. VIII. and X.) are 
defined in the Equator by the Meridian Circle drawn through 
the Poles of the World ; but the former in the Ecliptick, by 
the] help of the Circles of Longitudes drawn through the Poles 
of the Ecliptick: Viz- The Quadrant of Altitude is applied to 
its firſt Point next the Pole of the Ecliptick of the given Star, 
and being there turn d about, is made to paſs through the Star 

8 even 
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even to the Ecliptick, defining there the Degree of the Eclip: 
tick, number d from the Beginning of it, i. e. the Longitude of 
the given Star; and the Number of Degrees in the Quadrat 

of Altitude, intercepted between the Ecliptick and given Str 
e ns 


PROBLEM XIV, 


Tb find the Piſſtion' of any other Places of the Earth in reſpoct of aj 
AQ given Flur; which they called the Angles of Poſition. 
Fr, eg. Normberg were given; 1ſt, The North Pole mif 
be elevated according to the Latitude of this place 49% 4 
adly, Having brought the place to the Merickau,, the Quz 
drant of Altitude muſt be applied to ir, and turn ' d about til i 
falls upon any other place, whoſe: poſition in reſpect of Nin. 
berg we deſire to know, e. g. Conſtantinople ; whith done, the 
End of the Quadrant of Altitude in the Horizon will deſyn 
the Quaiter towards which Conſtaneinople is placed to the Ns 
rimberghers: And the Degrees of the Quadrant lying beten 
both Cities being number d, and multiplied by 1 ; „ will al 
give the Diſtance of both Cities from one another'in Gema 
Miles; and after the fame manner we may work about any 
other deſired places. If one of the deſired places lie below the 
Horizon, viz. being diſtant above 90“. from Norimberg; hay- 
ing turn d the Globe about till the place lying hid under the 
Horizon appear in the Horizon itſelf, imediately mark with 
Chalk, or a Pencil, preciſely above the oppoſite part of the 
Horizon, a Point on the Surfate of the Globe : Then having 
brought Norimberg to the Meridian, the mark'd Point, the Qua. 
drant of Altitude being applied hereto, will be found in the 
oppoſite Quarter of the Horizon ſo many Degrees above the 
Horizon, as the place ly ing unqer the Horizon is deprefs'd be- 
low'it: Wherefore both the Quarter of the place lying under 
the Horton ſhall eaſily be known from the oppoſite Quarter, 
and its Diſtance alſo will be had, if the Degrees found between 
the oppoſire mark d Point, and between the Horizon, be added 
to 90”. which afterwards, as hath been fiid, may be turn d 

into Germat Miles. | 73 . 
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191 1 define the Diltantes of divers Places in other Caſes. 
„ 3 1 ire 4 . By — ; 


a nw 
places, and apply it to the iy the or any other Circle divid- 


* , 


ed into Degrees, and tultiply the Number of the intercepted 
Degrees by 15, which will bring the given Diſtance into Ger- 
mm Miles: Or apply the Quadrant of Altitude to both the 
given plates; and fo convert the intercepted Number of De- 
grees into Wiles,” The more accurate way of computing Di- 
ſtanees; either from the different Latitudes only of the two 


* 
2 


given places, or their different Longitudes only; Or; Laſtly, 


frorn both of them different, ſhall be taught in another place. 


* 
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I. determine the Reafins of the Amtecii, Periceit, and Antipodes, 


by the Sight of any given Place in the Terreſtrial Globe, 


BRING the given place to the upper part of the Meridian, 
and if there be number'd a place beyond the Equator equal to 


the · Latitude of this given one, you will have the place of the 


Antecis, Then the Globe being turned about until 1 80 deg. of 
the Equator are paſſed through the Meridian; the place of 
the Periecii will ftand under the Meridian there, where at firſt 
the given place was conſtituted ; but beyond the Equator in 
the ſame place, where at firſt the 4ntecis were „ Will be 
bad the place of the Autipodes of the firſt given s | 


oo PROBLEM XVII. „ 
To explain likewiſe the Reaſons of the Aſcii, Periſeli, Heteroſcii, 
hh! T4. 5 a and A | hiſcii. | | p 

Ts Ab, of thoſe which have no Shadow, are dll thoſe 


People, which at a certain Time of the Year have the Sun at 
Noon over their Heads, and at that time do as it were abſorb 


within them the Shadows of their Bodies: Such as are ſucceſ- 


ſively 
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ſively all the People which live within the two Torrid Zones, 
or between the two Tropicks. But the fame People, out of 
har time, in which they have no Meridian Shadows, ſenſibhy 
caſt this way or that way, afterwards have ſuch, and at one 


time of the Year are caſt towards the South, at another towarch 


the North; from whence they are called Aniphiſeit, i. e. naving 
their Shadows caſt on both ſides of them. But thoſe which in. 
habit the Temperate Zones, are the Hezeroſcis, vr Altarverum. 
bres, becauſe they project their Meridional Shadows, either al. 


ways towards the North, as we do with the reſt of, the lnhu. 
bitants of the North Temperate Zone, or always gowards the 


e Zone, 


South, as do the Inhabitants of the 


Laſtly, If any People live under the Poles themſelves, or very 


near them in the Frigid Zones, ſince, in 'firiftneſs of ſpeaking, 
they have no Meridional Shadows, but do perpetually wheel 
them about, with the Sun moving round about them continy- 
ally, a contrary way to it, are uſually called Periſcii, i. e. Ci 
cumumbres, or thoſe which have their Shadows round about 
them. | CI ONS: Cy ES: N 444-51 


PROBLEM XVIn. | HE 5 . 
To ſhew the Times of theſe Variations a little more diſtindb. 


1. SINCE the Sun, being brought to the Equator by his 
ſecond Motion, deſcribesthat Circle by its firſt Motion, (which 
is done about the x oth of March, and 12th of September) ot 
that Day, and the next foregoing ones and following ones, all 
thoſe People inhabiting that Tract of the Earth are called the 
Aſeii ; and in the farther Days and Months of March, 4jril 
Sc. even to our Summer Solſtice, and in the foregoing Days, 
from the Winter Solſtice, other People are made the Aſcii, e- 
very one of chem in their time ; which is eaſy to be defined; 
and then not only the Equatorial, but all other People of the 
Torrid Zone on this {ide and beyond the Tract of the Ac, 
are the Ampbiſeii; and thoſe which are more] South than the 
Sun, caſt their Shadows towards the South; and choſe which 


are more North, caſt their Shadows towards the N orth. 
But, 2dly, what People are made the Aſcii at any given age” 
| | | 0 


To 


The Globe muſt be rightly diſpoſed to the Cardinal Poinrs and 


Quats 
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of the Year, the place of the Sun in the Ecliptick being known 
(of which anon inthe following Problems) will readily be found 


in the Terreſtrial Globe: For if I know, e. g. that the Suns; 
enter d in the Heavens into the 1oth deg. of K. I ſeek this 
Degree in the Ecliptick of the "Terreſtrial Globe, being deſign d 


there chiefly for this End (whereas otherwiſe the Ecliptick is 


of no uſe. in the Terreſtrial Globe) and I bring it to the Meri- 
dian, and then having applied there a pointed piece of Chalk 
or Pencil, I turn the Globe about; for the Periphery deſcrib'd 
by the Chalk or Pencil will deſign for me all the places of the 


Torrid Zone, which at that time have no Meridional Sha- 


. 


| __. PRoBLEM XIX. 
To learn by the Globe the Place of the Sun in the Ecliptich at aj 


time. | 


\ Sz x the given Day of the Month in the Calendar, which 
is to be met with in the inner part of the Limb or Margent 
of the Horizon (in ſome Globes) and you will immediately find 
its correſponding Sign, and the Degree of the Sign in the inner 


Limb; and fo we muſt proceed with all the Days of the whole 


Year : But in the Biſſextile or Leap-Year, after the 28th of 


February, the following Day muſt be taken; fo that for the 


2.9th of February muſt be taken the 1ſt of March, the 2d, and 
ſo on: But if any one deſires the place of the Sun more accu- 
rately, not only in Degrees, but alſo in Minutes, let him cons 
ſult the Ephemerides, it he hath one. 


PRO XX. 


To accommadate the Celeſtial Globe for any given Day, and alfs für 
any given Hour of the Day to any given. Place of the Earth, that 


it may exactiy enough agree with the Heaven,; in a word, to ereft 


the Theme or Horoſcope of he Heavens. | 
T 115, may be obrain'd, by obſerving what follows: 1ſt; 
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till the Index being moved about with it, comes to the giva 


Air; but alſo we may behold its Face as it appears in anyree 


or Setting Horizon the beginning of the ſeventh Houſe, and 
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Quarters of the World, according to Probl. II. 2dly, The 
Pole muſt be elevated according to the Latitude of the given 
place of the Earth. 3dly, The place of the Sun mult be Pang 
in the Calendar of the Horizon, and being found in the E- 
cliptick of the moveable Globe, muſt be noted with ſome Mark, 
4thly, This place of the Sun muſt be brought to the immoye. 
able or brazen Meridian of the Globe, and this being ſo placed, 
the Index in the Brazen Hour Circle muſt be ſer at the 12th 
Hour. 5thly and Laſtly, The Globe muſt be turn d abou 


Hour : For thus we may not only ſee the Face of the Starry 
Heavens, as it appears at our Houſe, and in our Town, Coin- 
try, even in the Day-time, and at Night know the Stars and 
their Conſtellations by the help of the Globe placed in the open 


mote place, as though we were preſent. 


PROBLEM XXI. 


The Horoſcope of the Heavens being erected for any given Hour, 20 dis 
vide it after the Rational into the twelve Celeſtial Houſes. 


THERE are ſeveral ways invented, by which the Ancient 
and Modern Aſtrologers are wont to diſtinguiſh every Horo- 
ſcope of the Heavens into 12 Houſes ; the lateſt of which, by 
Regiomontanus, call d the Rational one, as tho? the reſt were 
leſs conſentaneous to right Reaſon, ſhall here be taught by the 
by, for no other reaſon, than becauſe it is that which is now 
moſtly in uſe : Viz. iſt. The Horizon and Meridian interſe 
Qing each other perpendicularly in the chief Quarters of the 
Horizon North and South, with their four Semicircles of Poſi- 
tions, as they call them, conſtitute the Beginnings of the four 
Cardinal Houſes ; viz. the Eaſtern or Riſing Horizon the fit 
Houſe, the Latent Meridian the fourth Houſe, the Weſtern 


the Upper Meridian the beginning of the tenth z which Begin- 
nings of the Houſes, commonly call'd the Cs, paſs through 
certain Degrees of the Ecliptick and Equator, both which ought 
well to be remark'd. 2dly, For the intermediate: Houſes, b 
8 5 | pecia 


FKS >MDmo aye eoQy 


S > Go a5 + 


30o dep. of the Equator being number d farther, and a Semicir- 
cle of Poſition being drawn through this 3 oth, the Cuſp of 


and 12th may be had. The 6 upper ones being thus found, 


together with a double Scheme or Figure uſed by Aſtrologers, 
by which they uſe to repreſent the Horoſcopes of the Heas 


: > K T wy oo In ow ww. 


place, and having found the Sun's place in the Ecliptick ac- 


| Index will ſhew the Diurnal or Nocturnal Hour of its Riſing 
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pecially the upper ones, the 8th, ↄth, x 1th, and T2th, are 
number d from the Welt Degree of the Equator (which begins 
the 7th Houſe) upwards 30 deg. and from one Interſection of 
the Horizon and Meridian to the oppolite one, is extended a 
Semi-circle of Poſition, which will cut the Degree of the Eclip- 
tick, which is in the Cuſp of the 8th Houſe. In like manner 


the 8th Houſe will be had; and after the ſame manner the 1 1th 


the'6 oppoſite lower ones will alſo be had, ſeeing that they U 
paſs through the diametrically oppoſite Signs and Degrees: 1 
whieh may be declared by an Ocular Example by Diſcourſe, | 


vens in the Nativities of People. 
| ProBLEM XXII. 


To define the the Riſing and Setting of the | Sun, and alſo of all othes 
Stari at what Hour they happen at any time of the Near. 


Ha vi NG raiſed the Pole according to the Latitude of the 


cording to Probl. XIX. and brought ic to the Meridian, ſet 
the — oh of the Hour-Circle at the 12th Hour : Which Pre- 
paration being. premiſed, if the place of the Sun be applied 
ſometimes to the Eaſtern Horizon, ſometimes to the Weſtern, 
the Index being turn'd about at the ſame time with ir, will 
ſhew the Hour there of the Sun's Riſing, here of his Setting: 
And, if by the ſame Labour you would know at what Hour 
any given Star riſeth at that time, or ſetteth; only bring the 
defired Star to the Eaſt or Welt ſide ot the Horizon, and the 
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PROBLEM XXIII. 


To determine the places of Planets, which can't obrain | a Bed place 
on the Surface of the Globe in it, as occaſion ſhall require, and by 


this means to know them in the Heavens. 


T a ar the preceeding and other ſuch-like Problems may 


be univerſally perform d, ſometimes there is need that the Pla- 
nets alſo. which are wanting in the Surface of the Globe, for a 
known Reaſon, may at leaſt be expreſs d in it; in their Chara- 
cters; which may not inconveniently be done after the follow. 
ing manner: Mark with Ink all the Characters of the Planets 
on ſeveral little ſquare pieces of Paper, after this form; Þ, 4, 
9, O, Sc. Then having taken every one of their Longitudes 


and Latitudes from an Ephemreis, by the help of both theſe 


their particular places may be mark d with a Point on the Su- 
perficies of the Globe, if theQuadrant of Altitude be laid from 
the Pole of the Ecliptick to the Degree of the Longitude an- 
ſwering to every one of them, and then at the Degree of La- 
titude, number d back again in the ſame Quadrant, a Point be 
mark d, to which the Character of the Planet, with its Paper, 
muſt be paſted, : 1 


PROBLEM XXIV. 


To find at any time of the Tear, in a given place of the Earth, in what 
Quarter the Sun, or the reſt of the Planets, or alſo any fixed 
Star riſeth or ſetteth. | C2, 


Tu = Globe being prepared according to Probl. XX. and 
XXIII. if the place of the Sun or any other Planet, or allo of 
any fixed Star, be applied either to the Eaſt or Weſt Horizon, 
not only the Time, in which its Riſing and Setting happens, 
will be ſeen in the Hour-Circle, but in the outmoſt Limb of 
the Horizon it will alſo appear, towards what Quarter it riſeth 
or ſetreth ; and in the inmoſt Limb or Margent the Degrees 
may alſo be numberꝰ'd, from the Cardinal Point of the Eaſt or 
Welt ; which they uſually call Eaſt or Ft Amplitude. . 

| | R O- 


= eG ei 


PROBLEM XXV. 


To know the Elevation of the Pole of their Place by the Shining of 


the Sun. 


1. PLACE the Globe in the Sun at a level, and to the 


four Quarters of the World. 2dly, Upon the place of the 


Sun in the Ecliptick, found by Probi XIX. ſet up a ſpherical | 
Gnomon or Cock, or any other Perpendicular faſten'd in Wax, 


and bring it to the Meridian, and wait till the Sun appear in 
the Meridian. The poſition of the Globe remaining thus un- 
moved, move the Meridian within the Notches of the Hori- 


on upwards or downwards, till the ſpherical Gnomon or Per- 
pendicular, brought to the Meridian, caſt no Shadow : Which 


being done the Pole of the Globe will be elevated the fame 
number of Degrees as the Celeſtial one in the Heavens, 


PIO XXVI. 


By the ſame Shining of the S un on the S uperficies of the Globe, to de- 


fine the Sun's Declination, and by place in the Ecliptick, 


1. PLACE the Globe, as above, agreeable to the Hea- 


vens, and wait till the Sun comes to the Meridian, (which will 


be known from this, if the Brazen Meridian project no Sha- 
dow ſide ways on the Globe, but preciſely under it;) and then, 


2dly, placeat the Meridian a ſpherical Gnomon, or any other 
Perpendicular, and move it backwards and forwards (but al- 
ways perpendicularly) till this alſo cait no Shadow any way; 


And 3dly,” Number the Degrees of the Meridian from the E- 
quator towards the Perpendicular, whether it be removed to- 
wards the North, or towards the South; and theſe Degrees 


will give the Sun's Declination for the Dey. Athly, The 


Globe being turn'd about, till the Ecliptick appear preciſely 
under that Degree of the Meridian, the Degree of the Eclip- 
tick will be had, which the Sun is in on that Day. 


Gg 3 P k o. 
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if itbe Afternoon, until the Needle or Pin be placed direct 
under the Sun, ſo that it no longer projecteth any Shadow any 


the Day, and this ſubtracted from 24 will give the Length of 


| being done the Hour Index will ſhew the Hour of the Length 


PROBLEM XXVII. 


To know a8 any time by the Sun bimſelf bu Altitude, Azimuth, end 
the Hour of the Day. 


Tu E Globe being prepared and rightly ſet to the Quar: 
ters of the World, 1ſt, Bring the Suns place to the Meridian, 
and the Index in the Hour Circle to the 12th Hour. 2dly, - 
Upon the ſame place of the Sun erect a ſpherical Gnomon, r 
any other Perpendicular ; (e. g. a Needle or a Pin, ſtickd in 
Wax, fo that it may not incline any way :) And this being 
done, 3dly, turn the Globe about, either towards the Eaſt, if 
the time be ſuppoſed to be before Noon; or towards the Wel, 


way: And keeping the Globe thus fixed, 4thly, Let the 
Quadrant of Altitude paſs through the Sun's place, and imme- 
diately theſe three things will appear in view: The Hour of 
the Day, which the Index ſhews in the Hour Circle ; 'The Sun's 
Azimuth, which the Extremity of the Quadrant of Altitude 
ſhews in the Horizon; And laſtly, his Height above the Ho- 
rizon, which the Arch of the Quadrant, intercepted between 
the Horizon and the Sun's place diſcovers." 5 


POI XXVII. 


To define the Length of the Days and Nights at any Time of the 


App wy =& way wi „ om in. * 


 HavinG found the Hour of the Sun's ſetting according 
to Probl. XXII. if it be doubled you will have the Length of 


the Night: Or ( having firſt prepared the Globe) bring the 
Sun's place to the Eaſtern Horizon, and the Index in the Hour 
Circle to the 1 2th Hour: Then turn the Globe about till the 
fame Degree of the Sun touch the Weſtern Horizon; and this 


of the Day, to be continually number d (if the thing will bare 
it) beyond the lower 12th Hour. Conſect- 
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Conſeary I. Therefore the Longeſt or Shorteſt Day in any 
place of a known-Latitude will be had, if we work after 
the aforeſaid manner, in the former Caſe with the firſt 


„ Degree of Cancer; in the latter with the firſt of Capri- 
| ers. | 
: Conſoary Il. Therefore it will be known in what Climate 
fe of the World any given place is ſituated, by the Exceſs 
n, of the longeſt Day above 12 Hours: For as many Half 0 
* Hours as there are above 12 whole ones, ſuch is the j 
F Number of the Clime the given place lies in- j 
it 3 . TEE: | | | 
1 PROBLEM XXIX. i 
l, To find the Interval of Time between the Riſing or Setting of two f 
ly | different Stars. | Ml 
ly | | . | ni 
be Exempli gratie; If I would know at how great a diſtance of | 
gratia w ow at how great a diſtance o 4 
5 Time Spica Virginis riſes or ſets at Norimberg after the Bulls Eye: y 
of Having re&ified the Globe, bring Aldebaren, or the Bulls Eye | 
1s do the Horizon, and the Hour Index to the Hour 12; Then | 
de turn the Globe towards the W eſt, till Spica Virgins comes to . 
o- the Eaſtern Horizon; which being done, the Index in the f 
en Hour Cirche will ſhew the Hour number d from the 12th, | 
| which will determine the Interval of Time betwixt both their Ih! 
Riſings. Likewiſe, if the Bul's Eye be brought to the Weſ⸗ 


tern Horizon, the Index being placed over the 12th Hour, 

and alſo the Globe being turned about to the Welt, till Spica 

the Virgins is brought to the Weſtern: Horizon; the Index being 

at the fame time moved with it, will give the Interval of Time 
between their Settings very unequal ta the former, 


1 

of : | PROBLEM XXX. 

the To determine the Time of the Twilight, as well that of the Morning 
2 431 that of the Evening. . | 
this HAviN prepared or rectified the Globe, i. having ele- 


pri vated the Pole to the Latitude of your place, and brought the 
7 A : 884 9 


„ 
14 
BY. (all, 
| A 
F a 
5 4 
F 
ont 
18 
4 " 
477 
2:44 
A 
"a 4 
7 4 
9 
N 
e 
þ 35 
LB 
+. TR 
$ ? 
ob 11.6 
bt 
* WA 
', 4: 
AF * 
8 
. 
os 
1 
$4 
. 
1 
. N 
15 RAISE 
*4 $52 
Ks 11.0 
=” 
TH 
* * 
« 
N * 
Ts 
* 
3 
[5 » 
' SS 
> <3 
F271 
1 
9 
4:3 
752 
* 
97 
„ 
1 
5 
4 * f 
y- 
4.4 
* 
1 
* 
* CY 
1 
4 
0 1 
* 
bs 
1 7 
4 
el 
» WH 
' 1 
1 
1 k = 
* 
„ 
11.4 
"me 
Fo 
«M1 
FT” 
l 
» 
* od 
1 
1 
\ "1 
1 
* 4 
7 SL 
14 
, * 
ko 
4 
; - 
LETT © n 


=— _—_— - _ — _ 
2 — ——ůͤ — _ — a 
_ — — - = df} 
-- _ - _ 2 4 — 
OA. — ä OD 0 o 
wy - % a% 
*. _—z — 


472 Spherical ASTRONOMY. 

Sun's place to the Meridian, and alſo the Index to the 19th 
Hour; then turn the Globe about till the Sun's place touch at 
che Eaſtern Horizon, and conſequently its oppoſite place be in 
the Weſtern. The Globe being alſo turn d about to the Eaſt, 
till this oppoſite place to the Sun be elevated in the Welt 18% 
above the Horizon; the Sun himſelf will neceſſarily be 18˙%. 
below the Horizon : Which being obtain d, the Index in the 
Hour Circle will ſhew the Hour at which Morning Twilight 
begins: Then the Globe being turn'd round, till . oppoſite 
place to the Sun be under the 1 8th Degree of the Vertical 
Quadrant above the Eaſtern Horizon, and conſequently the 
place itſelf of the Sun being 18. below the Weſtern Horizon; 
the Index of the Hour Circle will ſhew the Hour of the ending 
Evening Twilight. | 


| PrxoBLEM XXXI. 


To ſhew by the Globe the Poetical Riſmgs and * and 4 fe theſe 
called Coſi mical. 


Wax theſe Poetical Riſings and "IE are, PAP of how 
many forts they be, we have already explained above in Sed. 
III. Chap. III. Numb. 4, Sc. Here we purpoſe to reach the 
Practice by the Celeſtial Globe. 1ſt, Therefore if at an) 
given time of the Year it were to be ſhown, whar Stars riſe 
and fer Coſmically ? ? If the Globe be rectiſied, and the place of 
ne Sun mark'd in it be brought to the Horizon, all thoſe Stars 
or whole Conſtellations, which come at the ſame time in the 
fame Horizon, riſe Coſmically, i. e. with the Sun, which re- 
preſents the World i it ſelf. On the contrary, all thoſe Stars or 
Conſtellations, which then are ſeen in the Wedterq Horizon, 


ſer . 


PROBLEM XXXII. 


Jo repreſent at arg given time by the Globe the Star s Ring and 
| Setting Amonyealh. : 


T Hrs Problem alſo is very eaſy to be reſolv d: For the 
Globe and the Sunẽs place being rectified or prepared, having 


turn d 
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turn d the former round to the Weſt, till this latter comes to 
the Weſtern Horizon ; all the Stars and Conſtellations, which 
then are come to the ſame Weſtern Horizon, ſer together with 
the Sun, or Acromealh ;, and on the contrary, thoſe which at 
the ſame time being in the Eaſtern Horizon, are diametrically 


| oppolite to the ſetting Sun, riſe-Acroyealh, 


PROBLEM XXXIII. 


To determine after a ſort at any time by the Globe the Stars Rifing and 
. Setting Heliacally. | | 


T H 1 s hath more Difficulty in it than the two former, eſ- 
pecially if a more exact Determination be required, which can- 
not be expected from the help of the Globe. For ſince the 
Heliacdl Riſing is nothing elſe than the new Diſcovery of a 
Star, after that it hath been long hid by the Brightneſs of the 
neighbouring Sun, and at laſt, the Sun going farther and far« 
ther from them (or they moving farther from the Sun) emerge 
again out of that too great Clearneſs or Brightneſs, and begin 
to be ſeen again. On the contrary, the Heliacal Setting being 
nothing elſe but the diſappearing of any Star or Conſtellation 


inthe 515 either of the Morning or Evening, which was 


ſeen a little fore or after the Setting. of the Sun, or before 
his Riſing : The Cauſe of which Difappearance or Hiding is 
either the ſucceſſive Acceſs of the Sun to the {lower Stars (as 
are the fixed Stars and the upper Planets) or of the more ſwift 
Stars (as the), 9, and $) to the Sun; and ſince the 
Splendor of the Stars is divers, ſo that ſome, viz. the more 
ſplendid, in a greater nearneſs of the Sun, do nevertheleſs ap- 
pear : Others, viz. the leſſer and leſs fplendid, in a greater 
diſtance from him, do moreover diſappear or vaniſh : There- 
fore ſeveral things are here to be conſider d. and this eſpecially 
is to be fetch d from Experience, that 2 requires but 5®. 


_ Depreſſion of the Sun below the Horizon for this; ſo that 


when ſhe is in the Horizon ſhe may again be ſeen ; but & and 
X require 10*. B 1. & 114 gr. The fixed Stars of the 
firſt Magnitude 129. of the ſecond 13, of the third 14, Ge. 
Therefore ' the Sun being deprefs?d below the Horizon 


as 
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as many Degrees as the given Star requires (and his 
may be eſtimated from the Elevation of the oppoſite Degree, 
as was done in Problem XXX.) it is its true Helical Riling or 
Setting, to be judged after a fort from the above-given Con. 


ditions. | 


PxOBLEM XXXIV. 


Bue what if on be contrary the Time of the ear were to be dete. 
mined, in which any given Star i to get or riſe Heliacaly ? 


E. G. If the Heliacal Riſing of Ar8urus (i. e. the Star nex 
the Tail of the Urſa Major) under the Elevation of the Pole zt 
Nerimberg were to be defined, at what Time of the Tear i 
happens; Having rectified the Globe, and fer it for the given 
Elevation, bring Arcturu to the Eaſt Horizon; and having 
applied the Quadrant of Altitude in the enith towards the 
Weſt, turn it round, till its 12th Degree, number d from the 
Horizon upwards, touch the Ecliptick ; (Viz becauſe this Star 
requires the Depth of the Sun 125.) and the Degree which 
is diametrically oppoſite to the Degree of the Ecliptick thu 

found, will be the place of the Sun, depreſſed ſo many De- 
grees below the Horizon. This Place or Degree of the Sun 
being ſought in the inner Limb or Margent of the Horizon, 
will ſhew in the adjoyning Marginal Circle of Months the an- 
ſwering Day of the Month, in which the Heliacal Riſing of 
Arcturus happens. Likewiſe for determining the Heliacal Set- 
ting of 4rurw, bring him to the Weſt Horizon; and having 
applied on the Eaſt {ide of the Globe the Vertical Quadrant, 
move it round till with its 12th Degree it cuts the Ecliptick on 
the Eaſt fide; for the Degree of the Ecliptick diametrically 
oppoſite to this, will be the place of the Sun, depreſſed at that 
time 12 *. below the Horizon: And this Degree being ſought 
in the inner Limb of the Horizon, will again ſhew in the ade 
joyning Limb or Margent the Day of the Month, in which 
Ardturus will be ſeen the laſt time in the Weſtern Horizon in 

the following Days, being no longer to be ſeen by reaſon of 
the Sun's coming nearer and nearer to him. In the other 

| fixed Stars all the fame things are to be perform d, except 40 


for 
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for the Stars of che Second Magnitude the 1 3th Degree in 


thoſe of the Fourth Magnitude, the 14th Degree, Ge. of the 


Vertical Circle, ought to cut off the oppoſite one to the Sun : 
But in the Planets (becauſe theſe have not a certain place in 


the Globe) this thing is performed too difficultly to be Taught 
4: Roa tan XN 

V ſnd the Aximuths of abe Sun and Stars at any time. 

F 0 R the Performance of this, there is firſt required the Hour 


of the Day, or the Height of the Sun or given Star. E. g. 


If yay deſire to know the Azimuth of the Sun on the 26th 
of May, at the Eighth Hour before Noon; having prepared 


the Globe, bring the Sun's Place found for that Day to the 
· 


Meridian, and the Hour- index to the 12th Hour: Then the 
Globe being turned about towards the Eaſt, till the Index 
ſhew the 8ch Hour in the Morning; and being thus fixed, if 
the Quadrant of Altitude be made to paſs from the Zenith 
through the known Place of the Sun, even to the Horizon ; 
the Degrees in this numbered from the Meridian , will 
give the Azimuth of the Sun, together with his Height num- 
ered from the Horizon towards the Vertex in the Quadrant of 
Altitude. And if, having obſerved the Height of the Sun in 


the Morning 28 Degrees, it be deſired to find his Azimuth 


from thence ; the Globe being turned about, having firit de- 
cently rectified it to the Latitude of your place, bring the 
Sun's place towards the Eaſt, under the Quadrant applied in 
the Vertex, and move it backwards and forwards till the 
2oth Degree of the Vertical Quadrant ſtands over the Degree 
of the Sun; which being done, the End of the Quadrant in 
the Horizon will ſhew the deſired Azimuth of the Sun, to be 
numbered from the South towards the Eaſt. The fame Me- 


_ thod is uſed in finding the Azimuths of other Stars; and from 


zhence alſo in defining the Hour of the Day. 
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„  PROBL]KM ; NNEVE 5.3 7.1; 
To know the Hour of the Night by the Rifeng, er Setting, or Cakes 
* VEP 


HavinGs ſt the Pole, the place of the Sun and Index, ac: 
cording to the uſual way, if any notable Star be placed in the 
Eaſt, or in the Meridian, towards the South or North, ot 
laſtly, in the Index; the Index will ſhew the Hour in which 
that happens on that Day. The ſame thing may be found 
without the Index, by the Right Aſcenſions of the Sun and 
Stars, after this manner: Having ſeen any Star (e. g. Spica N 
in the Month of B) in the South, ſubſtract the Right 4- 
ſcenſion of the © from the Right Aſcenſion of the Star, what 
remains divide by 15, and you will have the Hour: Any Stat 
being ſeen towards the North, (e. g. the Star Dubbe in the 
Great Bear, in the Month of July, about the End) ſubſtract 


the Right Aſcenſions of this and the Sun from each other, 


and divide the Difference by 15, Ge. If the Sun goes before 
the Star, z. e. hath a leſſer Aſcenſion ; the Hour found is the 
Time after Mid-night : If it follow, 5. e. hath a greater Right 
Aſcenſion ; the Hour found is the Time before Midnight: 
See theſe Examples here mentioned, declared in Blau, Probl, 
XL. p. m. 66. „ 


PROBLEM XXXVII. 


At any given Time, to know the Hour of any other given Place on the 
| Terreſtrial Globe. 


B RIN & your place of Habitation to the Meridian, and the 
Hour- index to the 12th Hour; then turn the Globe about 


till the other deſired place, being ſomething more Eaſtern or 


Weſtern than yours, comes to the Meridian; and the Index 
will ſhew to you rhe Interval of Time between yours and the 
other place: Or if the Longitudes of both Places be found 
by Probl. X. and their Difference divided by 15, the Quotient 


will give the fame Interval of Time, by which the Sun comes 
| | | ſooner 


Spherical 48 TRONOMT. am © 
ſooner to the Eaſtern place, and later to the more Weſtern 
one. But that you may know at any hour of the given 
Day (e. g. the ſec6nd-in the Afternoon at Nerimberg ) what 
Hour it is in the other places of the Earth (e. g. at Bantam 
in the Eft-Indies, of at Lima in the Weſt) bring Norimberg to 
the Meridian, and the Index to the given ſecond Hour in the 
Afternoon; then turn the Globe till Bantam comes to the Me- 
ridian, and the Index will ſhew there a much later Hour in 
the Afternoon: Turn the Globe round alſo till Lima comes to 
the ſame Meridian, and the Index will ſnew an Hour, which 
is yet in the Morning. The Operation will be much more 
delightful if two or three Indexes are uſed together, one of 
which may ſhew our Hours, the ſecond the Hours of a more 
Eaſtern; the third of a more Weſtern Hours place. El g. II 
you deſire to know how the Bantam and Norimberg Hour's An- 
ſwer; britig Norimberg to the Meridian, and one Index to the 
Twelfth Hour; then bring Bantam alſo to the Meridian, and 
another Index to the Twelfth Hour: And now if you affign 
the latter Index to the former, and d contra, you will ſee eve- 
ry Hour of one anſwering to every Hour of the otlier; and 
bythe ſame changing of the Indexes you will perform the 
thing, if either of the Places had been more Weſt. 1 


; MRO 5120 XXXVIII. 


To find our Hour when the Sum, or any Star, riſeth or ſettetb FR any 
other given Place, or alſo ſtands ar a given Height. 


FinD, by Probl. XXII. and XXXV, at what Hour the 
Sun, or any other Star, riſeth or ſetteth, or alſo is placed at a 
given Height in any ſuppoſed Place ; then ſeek the Interval of 
Time by the preceding Probi. between that and your Place: 
If that Place be more Eaſtern than yours, ſubſtract the Inter- 
val of Time from the Hour found there; but if it be more 
Weſt, add to it; Thus will you know at what Hour with 
us, that Poſition of the Sun or Star in the other Place will 
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— ſhew the Iralian Hours, or theſe which "ave number'd from th 


next foregoing ſetting of the Sun, at anygiven common Hou, | 

T n1s thing can't be done more eaſily and commodiouſh; 
than by the help of two Indexes, which are to be fitted afty 
the following manner: Seek the Sun's Place for the given Dy 
of the Year, and having firſt elevated the Globe rightly, big 
it to the Meridian; alſo bring one Index to the T welt 
Hour: Then, having turned the Globe about, bring th; 
fame Place of the Sun to the Weſt Horizon, and alſo apy 
the other Index to the ſame Twelfth Hour; which beng 


done, the former Index, with the Globe turned round, if ith 


brought to any certain Hour of our Country, the latter wil 
together deſign the Italian Hour numbered from the foregoing 
ſetting of the Sun in our given place, and, « comers : lt the 
Italian Hour be given, and there be apply'd to it, with the 
Globe turned about together, the latter Index; the former 
will at the ſame Moment deſign the common Hour, numbered 
from Mid- day or Mid- night. There ought alſo in the Hour- 
circle, above or below the Limb or Margent, divided into 
twice twelve common Hours, another Margent to be drawn, 
which may number the Hours from the Twelfth Hour at 


Noon, and preſent 24, numbered continually even to the fol-; 


lowing Noon or Mid-day. 
pio! AM 8 7 


To ſhem, with one Index oul, the European or common Ebours, and 


the Aſtronomical ones, 10 be numbered continually from one Naw 
to the other. Bo 2 Rs | 


Tus Globe being reftified according to theuſtal way, i 


the Hour Circle be furniſhed with ſuch a double Margent of 


Hours (viz. in one of which are diſtinguiſhed the 24, Aftro- 


nomical Hours from one Noon to another, and the other hath 


12 Hours diſtributed from Noon to Mid-night, and _ p 
. | | om 


om» 4 ov itn as oe OY Pon Bm a. oa bom 


A. SMN Sage You. 


S242. 


from Midnight to the following Noon;) the Index being 
urned about, together with the Globe, to the given common 
| Hour in the latter Limb, will, at the ſame time, ſhew in the 
former Limb or Margent the Aſtronomfal Hour; And a- 


"i Wl gain, the Index being turned about, together with the Globe, 


to the given Aſtronomical Hour, will, at the ſame time, ſhew 
in the other Margent, the vylgar or common Hour anſwering 
to the Aſtronomical one. But it will he convenient to make 


ate fuch an Index with a double Point in the fame” ſiraightneſs, 
Dy of which may only touch at the inner or narrower * 


1 Margent, and the farther or outermoſt may reach to 


h the larger Margent. N 
my  Prozbam XLI. | 
0 1 1 


Tus Allo may conveniently be performed by the help of 


th 
wy 
te . 
the two Indexes, one of which is brought to the Twelfth Hour, 
mer the Sun's Place being placed in the Eaſt Horizon; and the o- 
red Bi ther is applied to the fame Twelfth Hour at the ſame Moment, 
ue in which the Sun's Place being turned round, together with the 
15 Globe from Eaſt to Weſt, comes to the Meridian: For thus | 
oh every. Babylonick Hour will deſign the correſponding vulgar | 
© one; and on rhe contrary, every vulgar Hour, its correſpon - i 
fol ding Babylonian one in the inner or nearer Limb. j 
Porz XII. 24 
To reconcile the pa Dial at Norimberg, & they cal it, with l 
: e tzße lelſer. 0 


So u ſuppoſe chat the Nerimberg Hours of the greater Di- 
al, agree in the Day Time with the Bubylonian, and in the l 
Night with the Italian : But theſe are much miſtaken, if we | 
would act with Exa&neſs; for the Babylonian Hours are i 
numbered accor 


ding to the Exact and Aſtronomical Courſe of 
the Sun, but from the riſing of the Sun, which varies: every 
| | Day ; 
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Day; but the Noriwberg Hours are numbered from the riling 
of the Sun Poletically ſuppoſed, which oftentimes is feigned 
to be made at the fame Moment of Time for ſeveral Weeks 


together: So that now, ſince the Amendment of the Julian 
Calendar, from the ſeventeenth Day of January to the ſeventh 
of February excluſively, the Day is ſuppoſed to be nine Hows 


long; but on the following Day, on the ſeventh of 'Februay, 
it begins to be perceived 10 Hours long; the 24th of Februy 
excluſively; from which afterwards the Day will begin to be 
numbered eleven Hours long, and ſo on, as may be ſeen from 
the new Table III. to be given in the following Chronl. Seh. 
HI. Ch. I. at Queſt. 10. Therefore if ata certain Day of the 
Year, t. g. the ninth of April) we would reconcile the greater 
Dial at Norimberg with the leſſer, or on the contrary, the le. 
fer Dial with the greater; firſt the Poletical Length of the gi. 
ven Day ought to be known from the Table juſt now mentions 
ed, (u. p. XIII. of Days) and one Index muſt be applied v 
the Half of this Number (6% Hour in the Afternoon) and 
the other, keeping the Globe thus unmoved, to the 'T'wellth 
Hour at Noon; fo will they anſwer then to every Hour ot 
both Clocks, viz to the Hour of the Day: But for the Hour 
of the Night the fame Poſition of the Indexes is kept, but 


they are to be taken by Turns; ſo that that which at firſt noted 


the vulgar Hours, or thoſe of the leſſer Dial, will now note 

the Norimberg Hour, or thoſe of the greater Dial, and on the 

contrary, 5 5 „ „ 

PROBLEM XLIIL | 

To determine, by belp of the Globe, the Ancient Hours, as wil 
; thoſe of the Day, as thoſe of the Night. 


THE Ancient Fews, Greeks, and iRomans, uſed to divide 


the Length of every Day or Night into 12 equal Parts, which 


therefore, according to the greater or leſſer Length of the Day 
or Night, muſt. of neceffity at one time be. longer, at ano- 
ther ſharter ; whereas all the Hours uſed how-a-days are e- 
qual to one another: Therefore, that we may determine the 


Length of ſuch an unequal Hour in any given Place, at an) 
5 given 


. 
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ſiren Time, e. g. at Amſterdam the 3 >th of Fuly, the Globe 

eing rectiſied to the Latitude of the given Place, we bring 
the Degree of the Ecliptick, in which the Sun is on the given 
Day, viz. the 7th of Leo, to the Eaſtern Horizon; and we 
alſo mark in the Equator his Oblique Aſcenſion 103 Degrees, 
30 Minutes: Then having moved the Sun's Place forwards 
to the Meridian, we mark again his Oblique Aſcenſion 2.19 
Degrees, 22 Minutes; and having ſubſtracted the former 
Number from the latter, we ſind in the mean time, that while 
the O has come from the Eaſt to the Meridian, it hath aſcen- 
ded through the Horizon 115 Degrees, 52 Minutes of the 
Equator. Theſe Degrees divided by 6, give 19 gr. 5, or 10 
Minutes, and the adhering 52 Minutes being likewiſe divided 
by 6, give 8 Minutes; fo that the Sum is 19 gr. 18 Minutes 
for the Length of one unequal Hour, which exceeds the com- 
mon Hour 4 gr. and 18 Minutes; s. . 17 Minutes of an 
Hour, and a little more. Now the greater the Diurnal une- 
qual Hour is, than the other equal one; fo much the leſs is 
the Nocturnal unequal Hour, than the other equal one: If 
therefore 17 Minutes be ſubſtracted from the equal Hour, there 
remain 43 Minutes for the Nocturnal unequal Hour, or Pla- 
netary Hour. The ſame thing may alſo be performed with a 
double Index, as in the former Caſes ; but then there would 
be need of a particular Hour Circle, and alio another for eve- 
ry Elevation, which would be very laborious. 


PrRoBLEBM XLIV. 


Jo ſnew the Governments of the Planets through every miequal Hour 
| of every Day, as well the Diurnal as Nocturnal. 


ALTHOUGH this whole Buſineſs hath the Savour of the 
Vanity of Aſtrology, nor is founded upon any Probability; 
yet to demonſtrate or ſhew this ro others, ir is worth our 
while to have ſore Knowledge of theſe Follies. The Foun- 
dations are theſe Three; 1. That we enquire after the unequal 
Hours of any given Day or Night? How long they are, by 
the precedent Problem? 2. That we ſuppoſe the Order of the 
Planets in which they ſucceed one another in their Government, 

Ht * Es = 
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to be that which the Aſtrologers formerly ſuppoſed ; but now. 
a-days the Aſtronomers does certainly know that it is not per- 
petual ; viz. as though Saturn, the higheſt of the Planet, 
were ſucceeded by %, Jupiter by G, Mars by O, Sol by 2, 

Venus by Y, Mercury by D; laſtly, the Moon again by h, 
%, G, Sc. till they have preceded in their Order all the 12 
Hours of the Day or Night. 3. That the Planet is Lord of 
the hrſt Hour of every Day, from which it receives its Name 
in the Week; viz. the Sun on Sunday, the Moon on Mondy, 
Con Tueſday, Sc. Therefore having given, e. g. & Day in 
that Week, in which the Diurnal Planetary Hour is 1 5 min. 
or > of an Hour longer than the common Hour, and the Noc- 
turnal one leſs; through the firſt ths Mercury will govern, 
through the ſecond ths D, through the third Satum, and ſo 
on; viz. in that Order which we have explained in Nun. 
2. till 12 ſuch Hours be paſsd; © begins to rule the 
firſt Hour of the Night (but Zths long) 2 the ſecond, & the 
third, Oc. till in a continued Order Saturn is Lord of the 
Twelfth and Laſt; and on the following Thurſday begins 
the Period of the new Government. 


r c RES 
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PROBLEM XLV. 


To preſent, by the help of an Armillar Sphere, or a Solid Globe, an 
Univerſal Equinoctial Dial. 5 


It in the Equator of an Armillar Sphere, (eſpecially the 
reſt of the Rings or Circles being taken away, which are of 
no uſe for the intended Dial) and that too, in its inner Cavity, 

there be marked 2 4. equal Spaces, beginning at the Interſecti- 
on of the Meridian and Equator, where the 12th Hour is to 
be marked, next the Hour 1, 2, Sc. for the Afternoon; 
and when you are come to the r2th at Night, alſo 1, 2, 3, 
Se. for the Forenoon ; then the Pole being elevated exattly 
for the Latitude of the given Place, and the Globe rightly di- 
ipoſed according to the Poles, and both 12th Hours fixed un- 
der the Meridian, the Axis of the Sphere, with its Shadow 
vorojedded on the Cavity of the ſomewhat broad Equator, will 
ſhew the Hours of the Day to be numbered with the Length 


t every Day under that Elevation. If 


O . way 
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If the Equator deſcribed on the Convexity of the Solid 
Globe (ſtained with a White or Blue Water Colour) be di- 
vided into 2.4 equal Parts, from the 12th Hour at Noon thro' 
I, 2, 3, Ge. even to the 1 2th at Midnight, and from thence 
again through I, 2, 3, Ge. we ſhall have an Equinoctial 
Dial, which will ſhew the Hours of the Day without an In- 
dex, by help of a Line dividing the illuminated Part of the 


Globe from the ſhaded : For becauſe the Sun always illumi- 
nates about half the Globe, the Confines of Light and Sha- 


dow, together with the Sun marching round the Globe, will 


neceſſarily ſhew the Hours of the Day ſucceſſively ; ſo that, 


e. g. the Sun being about the Equinoctials under the Meridian, 
thoſe Confines of Light and Shadow paſs through the Degree 


of the Equator which is in the Horizon, which therefore is 


to be marked Numb. 12: But the Sun going forwards from 
the Meridian towards the Welt 15 Degrees, theſe Confines of 


Light and Shadow aſcend ſo many Degrees, and follow the 


Sun; ſo that in every 15th Degree of the Equator, numbered 
from that which was marked in the Horizon the 12th Hour, . 
a new Hour 1, 2, 3, Ge. comes to be marked; which may 


be taught more rightly by the real help of a Maſter, than in 


But to delineate and make an EquinoCtial Dial upon a 
Plane, inclined exactly according to the Elevation of the E- 
quator, is very eaſy, if only a Circle deſcribed on that Plane 
be divided into 24 equal Parts, (beginning at the Meridian 


Line, 5. e, that which the Shadow of the Sun deſigns, when 


he is under the Meridian of the Heavens) and in the Center 
of the Circle there be perpendicularly erected a Style of what 
Height you pleaſe, 
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PROBLEM XLVI. 
To delineate the Hcrizontal Dials by the belp of the Globe, 


Having drawn upon Paper, or a Writing Table, the 
two Right Lines A C and BD interſect ing each other in E, 
(Fig. XX.) AEC will ſerve for the 12th Hour at Noon, E D 
towards the Welt for the 6th in the Morning, E B for the 
6th in the Evening: For the reſt of the intermediate Hours, 
rectify the Globe for the Latitude of the given Place, e. g. 
for Amſterdam 5 22; and having placed either of the two Co 
Jours under the Meridian, bring the Hour Index to the 12th 
Hour: Then the Globe being turned about towards the Weſt, 
till the Hour Index comes to the 1ſt Hour in the Afternoon, 
obſerve where the Colure cuts the Horizon, which will be 
very nearly ia the 1 2th Degree from the North Eaſt: Like- 
wiſe, having turned the Globe about, and the Index to the 
2d Hour, the Colure will be found to cut the Horizon inthe 
24th Degree with about 34. Minutes, at the third Hour in 
38 pr. 21 Minutes, for the 7th Hour in the Evening 108 
Degrees, 39 Minutes; for the 8th 126 pr. 5 Minutes. Theſe 
Angles being rightly placed by help of a Protractor from 
the Line C E towards B and D, the Hour Lines will be 
had for the Hours, as well before Noon as after, E 11 and 
EI, E 10 and E 2, Eg and E 3, Sc. The Index is tobe 
tixed in the Center E, and inclined according to the given 
Elevation of the Pole; which may readily be done, if ba- 
ving numbred from the Meridian Line towards the Right Hand 
the Degrees of the given Elevation, there be drawn the 
Right Line E F, and another from G, v. g. the Perpendi- 
culars G F: For the Triangle EG F, made of Braſs, or 
Copper, or the like, being erected upon the Meridian E C, 
either will it ſelf ſupply the Place of an Index, by help of the 
Shadow of the Hypothenuſe E F; or any other Style may 
de ſet up, having the ſame Inclination with this. 
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PROBLEM XLVIL 
To defign by the Globe North and South Vertical Dial 


1 vi NG drawn in the Vertical Plane, as above, the 


| croſs Lines EC and BD (Fg. XXI) fo, that EC may 


deſign the 12th Hour, EB and E D the (6th Hours before 
and after Noon, the reſt of the Hours are thus found: Ha- 


ving fixed the Quadrant of Altitude above in the Zenith, and 


below in the Weſtern Cardinal Point, and either of the two 
Colures being placed under the Meridian, and the Index up- 
on the 12th Hour, turn the Globe with its Index towards the 
Weſt, from the 12th Hour to 1, from 1 to 2, &c. and mark 


every where the Degrees or Hour Angles which the Colure de- 
termines in the Circle or Vertical Quadrant; . gr. at the E- 


levation of the Pole 52 gr. 23 minutes; the I Hour in the 


Afternoon, and the 11th in the Morning 9 gr. 17 minutes; 


the 2d Hour after, and the Toth before Noon 19 gr. 25 
minutes; the 3d Hour after, and ꝙth before Noon 31 gr. 24 


minutes; the 4th Hour after, and 8th before Noon 46 De- 


grees, 36 minutes; the 5th Hour gfter, and 7th before Noon 
66 gr. 18 minutes: Which Angles being placed on both Sides 
from the Meridian Line E C, we {hall have the Hour Lines 
E 1and E I, Ea and E 10, Ge. For the oblique Ind 

upon CE, make the Angle C E F equal to the Complimeit 


of the Latitude 37 gr. 37 minutes; and the Triangle CE F 


fixed upon GE, will ſhew by the Shadow of its Hypothe- 
nuſe E F the Hours of the Day. - N 7 

And if this South Vertical Dial, with all belonging to it, 
be inverted and erected towards the North, keeping only the 
Hour Lines drawn out towards 6, 5, 4, and 6, 7, 8: But 


7 


the Number 4 changed (ſo that 4 be ſet in the place of 8, 
ß in the place bf 7; and on the contrary on the other Side, 


7 be writ for 5, and 8 for 4) you will have 3 North Vertical 
ll 
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PROBLEM XIVIII. 


I delineate by the Globe Dial's declining from the South to the Eaſt 


Arx the ſame things are to be performed here as above in 

the direct South Dials, except that the Quadrant of Altitude 
is fixed above indeed in the Zenith, but below is moved from 
the Weſt Cardinal Point as many Degrees towards the North, 
as the Plane of the Wall from its Proſpect to the South, de. 
clines in [Degrees towards the Weſt, (e. gr. 35.) By 
which means the Globe being turned about, you will hare 
the Hour Angles for the Afternoon Hours; for determining 
here the Forenoon Hours apart, the Quadrant of Altitude 
muſt be tranſpoſed to the Eaſt Part of the Globe, and that 
too from the Cardinal Point of the Eaſt, to the 35th Degree 
towards the South; and the reſt are to be performed as befor. 
The Triangular Index or Gnomon in theſe Decliners is not 
ſet upon the Line of the 12th Hour, but upon another Line 
called the Subſtyle; nor hath it the ſame Elevation of its Hy- 
pothenuſe, but together with its Subſtylar Line, is thus to be 
found : Turn the Globe round to the Weſt, till the Colure 
marks in the Horizon as many Degrees as the Declination of 
the Wall contains, and ſo let it be fixed; and by this means, 
between the Vertical Quadrant, and the Colure on both Sides 
of it, will ſtand in the Horizon 90 Degrees, ſo that they in- 
terſect each other at Right Angles: Then obſerve theſe two 
Things, (1.) How many Degrees in the Vertical Quadrant 
are numbered from the Zenith to the Colure; for theſe will 
give the Diſtance of the Subſtyle from the 12th Hour to- 
wards the Eaſt, i. e. from C towards B. (2.) Having mar- 
ked a Point in the Colure where it is cut by the Vertical Qua- 
drant, (if it be not divided into Degrees) turn the Globe back 
that the marked Point may ſtand under the Meridian, in which 
it will define the Degree of the Hypothenuſe E F of the 
Triangular Index to be raiſed, Sc, See Fig. XXII, 

7 | 2 
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+ PROBLEM XLIX. 
To deſeribe South Recliners and Inclinera. 


BRTW EHE N theſe and the South Vertical ones, there is no 
other Difference except that of the Latitude or Elevation of 
the Pole; e. g. a Plane lying towards the South, at the Ele- 
vation of 50 gr. But reclined 10 Degrees, differs not from a 
Plane erected perpendicularly in the Latitude of 6 o Degrees: 
And a Plane at the Latitude of 50 gr. but inclined forwards 
10 Degrees, differs not from an erect one in the Latitude of 
40 Degrees: Therefore if by Problem XLVIL there be deli- 
neated a Vertical Dial, for the Latitude of 5 Degrees, that 
will be both a Recliner 10 Degrees, under the Latitude of 
40 Degrees, and an Incliner as many Degrees, under the La- 
titude of 60 Degrees, r 1 


PROSIEM I. 
J delineate deolining Recliners, or Incliners. 


E. G. If any one would deſign a Dial for the Elevation of 
the Pole 52 Degrees, 23 Minutes, upon a Plane declining 
from the South towards the Weſt 24 Degrees; and moreover 
reclining 10 Degrees backward to the North: Having fixed 
the Vertical Quadrant in the Zenith, and below declined it 
from the Weſtern Cardinal Point Northward 24 Degrees, 
let another entire Copper Semi · circle divided likewiſe into De- 
grees be fitted to it, which may co- incide towards the Welt 
with the Leg of the Vertical Quadrant declining 24 Degrees, 
and which may decline, with its other End from the Cardinal 
Point of the Eaſt towards the South, juſt ſo many Degrees; 
and laſtly, which may recline with its middle Point from the 
Zenith to the North 10 Degrees; and in this Site or Poſition 
let it be ſome how connected with the Vertical Quadrant in 
the Zenith. Theſe being thus prepared, obſerve in what 
Degree the Meridian cuts the aforeſaid Semi · cirele, e. g- in 


the 4th gr. 25 Minutes from the Vertical Quadrant. N = 
y 


„ * 
* 


Aſternoo — having 3 the Globe abe even to 
ccColure wil cut the Semi - circle in gr. 11, 
d let this Diſtance be tranſpoſed from the Me 
tart th Hour. line, E 12, towards B, and fo in the 
Kull r the Hours in the Forenoon, having a 
-be the Colure under the Meridian, and the Index being 


moto the Line C E, turn the Globe about till the Index 
of the Hour- circle arrive at the 11th Hour; ſo will the Co- 


lure cut the Semi - circle in the 34th Degree, and minute 23d, 


&c. 
Being about to find alſo the Subſtyle, and the Height of 


the Style to be elevated, we mult perform the fame things 


which were done in Problem XLVIII, —_ then we muſt con» 
fider theſe two things; (I.) How many Degrees are num- 
bered between the Middle Point of the Semi-circle, and be. 


| tween the Colure cutting the Semi-circle ; which Interval will 


give the Diſtance of the Subſtyle to be numbered from the 
Perpendicular C towards B. (z.) That we muſt work 
after the fame manner as was done in Problem XLVIII, for 
the Diſtance of the Point marked in the Colure to the Pole; : 
which will give the Arch of the Oblique _ to be raiſed 
upon the Subſtylar Line. 

Laſtly, As to the Polar and Meridional, « 5. e. the Faſt 
and Weſt Dials, their Declinations are taught not ſo well by. 


help of the Globe, as from other Principles taught in Bleay, 


which therefore we ſhall forbear to add in this Place. 


